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per unit volume were blue-green algae and rotifers. Algal growth potential
assay data showed that the availability of nutrients decreased in response
to increases in phytoplankton concentrations from the upper to lower reaches
of the reservoir. A maximum algal growth potential value (U.S. Geol)gical
Survey method) of 48.0 milligrams per liter was obtained at the uppe-most
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Protection Agency method) identified nitrogen as the primary growth :imiting
nutrient in the lotic section and phosphorus as the primary growth limiting
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addition in the presence of excess nitrogen appeared to support growth to its 0 ---
maximum.

The highest measured concentrations of total iron, total mangane se,
total phosphorus, total organic carbon, and volatile solids in sedimepts
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tions, where silts and clays constitute most of the bottom sediments. PCB's
(polychlorinated biphenyls) and chlordane concentrations in the bottou sedi-
ments were also relatively high in this section of the reservoir. At these
locations, PCB's and chlordane were detected at concentrations up to 740
micorgrams per kilogram and 210 micrograms per kilogram, respectively.

Young bullhead catfish and largemouth bass tissue samples analyzed for
chlorinated hydrocarbons and heavy metals showed substantial amounts of
chlordane and PCB's in both whole fish and fillet samples. Concentrations
of PCB's and chlordane in fish tissue ranged from 19 to 3,800 micrograns per
kilogram and 6.0 to 280 micrograms per kilogram, respectively.
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ABSTRACT

West Point Reservoir is a multiple-purpose,project on the Chattahoochee
River about 95 kilometers downstrean from Atlanta. Urbanization has placed

large demandi on the ChattahoocheeRiver, and water quality below Atlanta
was degraded, even before impoundment. -Water-quality, bottom-sediment, and
fish-Lissue s;imples were collected fronCWta.-, aoint Reservoir to determine
whether" water-quaLity problems have occurred subsequent to impoundment.

Water-quality data were collected at 16 sampling stations within the reser-

voir and the river downstream of the dam on 17 data-collection trips between

April 1978 and December 1979.

Water-quality data show that severc hypolimnetic oxygen deficiency

occurred in the reservoir after thermal stratification developed in the
spring of both 1978 and 1979. This environment favored the release of iron,
manganese, phosphorus, and other constituents from the sediments. ,Concen-
trations of dissolved iron and manganese in the hypolimnion at the dam pool
stations ranged from 20 to 7,700 and 30 to 3,000 micrograms per liter,

respectively. During these periods of thermal stratification, dissolved-
oxygen concentrations in the release water from West Point Reservoir consis-
te. tly were below State of Georgia water-quality standards,.at the data-
c Alection stations immediately below the reservoir. At these stations,
iAssolved-oxygen concentrations ranged from 2.0 to 6.3 milligrams per liter,
having a mean of 3.8 milligrams per liter. The State of Georgia requires a
minimum concentration f 4 milligrams per liter to meet water-quality
standards. Hydrogen sulfide odor was also evident in the area immediately
downstream from the dam during periods of thermal stratification.

The upper lentic, or middle section of the reservoir, showed the great-

est biological activity in terms of plankton standing stock, adenosine Lri-
phosphate, and chlorophyll production. During thermal stratification peri-
ods, phytoplankton and zooplankton standing crops in this section of the
reservoir ranged from 39,310 to 666,280 cells per milliliter and 6,000 to
283,740 organisms per liter, respectively. The dominant plankton groups L.
numbers per unit volume were blue-green algae and rotifers. Algal growth
potential assay data showed that the avail:tbility of nutrients decreased in
response to increases in phytoplankton concentrations from the upper to
lower reaches of Lhe reservoir. A maximum algal growth potential value
(U.S. Geological Survey method) of 48.0 micrograms per liter was obtained at
the uppermost data-collection station at Franklin, Georgia, on July 13,
1978, whereas a mintmum value of 0.4 micrograms per liter was recorded at
the dam pool station in August 1978. "Algal Assay Procedure: Bottle Test"

(U.S. Environmeotal Protection Agency method) Identified nitrogen as the
primary growth limiting nutrient in the lotic section and phosphorus as the
primary growth limiting nutrient in the lentic section during stratified
periods. Also, phosphorus addition in the presence of excess nitrogen
appeared to support growth to its maximum.

The highest measured concentrations of total iron, total manganese,
total p1ks, hocus, total organic carbon, and volatile solids in sediments
occurred in the lentic section of the reservoir and at the tributary sta-
rios, where s;,ts and clays constitute most of the bottom sediments. PCB's
(polychlorinated biphenyls) and chlordane concentrations in the bottom sedi-

. menrs were also rc-latively high in this section of the reservoir. At these

lo'at tons, PKb's and chlordane were detected at concentrations up to 740
mic(ograms per kilogram and 210 micrograms per kilogram, respectively.
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Young bullhead catfish and largemouth bass tissue samples analyzed for
chlorinated hydrocarbons and heavy metals showed substantial amounts of
chlordane and PCB's in both whole fish and fillet samples. Concentrations .- -

of PCB's and chlordane in fish tissue ranged from 19 to 3,800 micrograms per
kilogram and 6.0 to 280 micrograms per kilogram, respectively.

I NTRODUCT ION

West Point Reservoir is a multiple-purpose project designed to provice
flood control, power, recreation, fish and wildlife enhancement, and stream-
flow regulation for downstream navigation. Construction of the reservoir
was authorized by the United States Flood Control Act of 1962. West Point
Dam is on the Chattahoochee River, 5.1 km north of West Point, Ga., and 112
river km downstream from Atlanta. Impoundment began in October 1974 and the
reservcir fillkd to normal pool elevation in June of 1975.

The problems associated with water quality in the study area, as

pointed out by Cherry and others (1978), are for the most part related to
urbanization in the Atlanta and LaGrange metropolitan areas. This urbani-
zation has created large demands on the Chattahooch-e River, not only as a
major water supply, but as a transporter of municipal and industrial wastes.
As a result, the water quality in the river below Atlanta was in a degraded
condition, even before impoundment. Excessive organic, nutrient, and patho-
genic organism loadings could cause accelerated eutrophication, and could
spoil the recreational potential of the p:oposed reservoir. For this reason
concern was expressed about the potential effects these metropolitan areas
would have on the reservoir, even prior tc the dam's closure.

Objectives

The objectives of this study were to: (1) document general post-
impoundment water-quality conditions of the reservoir, (2) establish base-
line conditions for future comparisons, (3) identify water-quality environ-
mental problems, (4) collect data to develop guidance for reservoir control
and discharge water-quality relations, (5) study special problems and col-
lect data necessary to develop criteria for solutions of such problems, and
(6) collect data that would provide an adequate data base and understanding
of project conditions to facilitate coordination with State agencies in
implementing watershed pollution control.

The purpose of this report is to present and interpret the limnological

data collected from April 1978 through December 1979, and make recommenda-
tions accordingly.

Scope

West Point Reservoir, in west-central Georgia, is in an 8,944 km2
drainage basin of the upper Chattahoochee River (fig. 1). The study area
encompassed the Chattahoochee River from Franklin, Ga., to Langdale, Ala.,
(fig. 2) approximately 69 km in river length. -

The approach used to meet the stated objectives was to collect and ana-
lyze data and prepare a report concerning water, sediments, and biological

2
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quality of West Point Reservoir and its environs. The data analyzed inclu-
ded water (physical and chemical parameters), sediment (physical and chemi-
cal parameters), bacteriological parameters, biological (standing stock and
biomass parameters), and fish tissue chemical parameters.

In order to determine river and reservoir water-quality conditions
during thermally stratified and unstratified periods, water-quality sampling
of the reservoir and the river downstream from the dam began in April 1978
and ende!d in December 1979.

Previous Studies

Schneider and others (1972) cited the potential for accelerated eutro-
phication and its associated nuisance problems in West Point Reservoir.
This report also stated that problems associated with thermal stratification
could occur and that potential problems of low dissolved-oxygen concentra-
tions, hydrogen sulfide odors, and high levels of dissolved iron and dis-
solved manganese could interfere with water-supply users downstream from the
dam. The authors recommended the use of preventive measures to preclude
potential water-quality problems associated with these conditions.

As a result of these concerns, Vick and others (1976) conducted the
Arst of many postimpoundment studies. Ibis report noted the occurrence of

acute dissolved iron and dissolved manganese problems during periods of
thermal stratification. On the basis of AGP-EPA (algal growth potential,
U.S. Environmental Protection Agency method) assays and phorphorus-based
trophic state models, the authors predicted that the reservoir would become
highly eutrophic,

In 1975, water-quality analyses were made by the Georgia Department of
Natural Resources (1976) to provide information about possible water-quality
criteria violations and nuisance conditions. Some of the conclusions of
this study were as follows: (1) nuisance algal conditions were not ob-
served; (2) low dissolved-oxygen concentrations and, at times, anaerobic
conditions In the hypolimnion caused serious violations immediately below
West Point Dam during the thermal stratification period; (3) the headwater
area of the reservoir was of poor quality and was not acceptable for whole-
body cotLract recreational activities; (4) water quality was better in the

V duwnstreaui part of the rt:-ervoic; and (5) overall, the lake was classified
as highly eutruphic.

During the period of April 1975 to June 1978, the U.S. Geological Sur-
vey conducted a river-quality assessment of the upper Chattahoochee River
basin in Georgia (Cherry and others, 1978). The study showed that urbani-
zation and reservoir releases had substantlal effects on the quality of
water In the Chattahoochee River. Point and nonpoint sources from the
metropolitan Atlanta area contributed most of the dissolved and suspended
loads to the river and, subsequently, to West Point Reservoir. These con-
stituent loads increased with urbanization within the basin. Urbanization,
therefore, had created large detuands on West Point Reaervoir not only as ti.e
major sources of wazer for LaGrange, but also as a major transporter of
wastes from Atlanta and LaGrange.

Stamer and others (1978) attempted to estimate the effects of these
loads from point and nonpoint sources on the potential eutrophication of
West Point Reservoir. Analysis of data collected from November 1975 to

,v ,-,,. , , =,- .... .,. .:a,, .,..a: .. .. . ...._ . .._ , • , .. . . .5
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-o September 1976 showed that the availability of nutrients, as measured by
AGP-USGS (alga' growth potential, U.S. Geological Survey method) assays,
decreased in response to increased phytoplankton concentrations from the

upper to lower reaches of tite reservoir. Dissolved orthophosphate was the
nutrient limiting phytoplankton growth when temperatures were greater than
26°C. rhe authors predicted that in the year 200(0, phytoplankton concentra-

tions in the rservoir would probably not exceed 700,000 cells/mL during ex-

tended summer low-flow periods if point source concentrations of phosphorus
are not greater than about I mg/L.

Several reports have been published in conjunction with the Auburn Uni-

versity Department of Fisheries and Allied Aquacultures on a series of fish-
eries and limnology studies of West Point Reservoir and its environs. Pre-
impoundment fisheries information has been reported by Chookajorn (1973),
Hiranvat (1973), Shelton and Davis (1977), Lawrenre (1975), and Gilbert
k1969). These studies revealed the presence of 53 species of fish repre-
senting 14 families. Three of these species were considered endemic to the
Chattaioochee River basin, but not endangered or threatened within the
basin. It was also found that preimpoundment fish standing stocks were
typical when compared with other southeastern streams.

Water-quality and biological data gathered during two consecutive post-
impoundment studies by Davies and others (1979; 1980) indicated that West
Point Reservoir was mesoeutrophic, and maintained sufficient aquatic produc-
tion to sustain and support a relatively high fish biomass (350 kg/ha). It
was also noted that 16 of the original species of fish present during preim-
poundm~nt were not found during postimpoundment studies. It was speculated
that eutrophic conditions were not reach d due, in part, to insufficient
carbon loading into the reservoir.
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DESCRIPTION OF THE STUDY AREA

* West PoinL Reservoir is impounded by a U.S. Army Corps of Engineers
gravity-type dam 2,211 m long and 29.6 m high. The reservoir has a surface "
area of 10,360 ha, a volume of 605 hi 3, and a shoreline of 840 km at normal
pool elevation of 194 m above sea level (U.S. Army Corps of Engineers,
1975).
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The upper Chattahoochee River originates on the southern slopes ot the
Blue Ridge Mountains in northeast Georgia and flows generally souLthwestward
through the Atlanta area to West Point Reservoir at the Georgia-Alabama

" State line. The drainage area of the Chuttahoochee River upstream of West
" .Point Dam is 8,944 km 2 and it lies entirely within the Piedmont physiogra-

phic province.

The Piedmont province, in the vicinity of the study area, is a nearly

level ;lateau whose generally smooth surface lies 244 to 275 m above sea
level. Southwestward it descends to 152 m at the margin of the Coastal
Plain. Except in the Pine fountain area, the plateau is almost unbroken by

isolated ridges. It is not deeply dissected, except along the valley of the
Chattahoochee River.

Metamorphic and igneous rocks underlie the study area and generally

occupy broad belts. The comparatively uniform lithology is reflected in the
uniform topography.

The climate of the study area is temperate but humid, with mean annual
temperatures of 160 to 19C and an average annual rainfall of 1,200 to 1,350

mm per year. As a result of this rainfall, mean annual runoff in the study
ar,i is high, ranging from 250 to 1,000 mm. Major flood-producing storms
u.ually occur in winter or spring and the lowest streamflows generally occur

* L.n late autumn. The frequency, severity, and duration of both higher and

lower flows have been affected for many years by flow regulation by hydro-
electric facilities and nore recently by Buford Dam, which regulates the
runoff from the upper one-third of the Chattahoochee River basin.

Streamflow into the reservoir is, therefore, predominantly dependent

upon rainfall and regulation by hydroelectric generating facilities. The
Chattahoochee River, which is the principal tributary to West Point Reser-
voir, contributes approximately 96 percent of the mean annual water loading.
Minor tributaries to West Point Reservoir include Yellowjacket, Wehadkee,
Whitewater, Potato, and Maple Creeks and New River.

Land in the study area is about 79 percent forested, 17 percent rural,

and 4 percent urban. Urban land includes tasidential, commercial, and in-

dustrial development. Rural land includes cropland, pastureland, and feed-
lot operations. Forested land includes deriduous and coniferous forests and
wetlands.

- The original vegetation of the study area consisted primarily of hard-

wood forests of the oak-hickory community. However, because of extensive
intervention by man for urban and agricultural uses, it is difficult to find

any established vegetation pattern today. Remnants of the original forest
can be found in isolated areas too difficult to farm or develop, such as

steep slopes and ravines.
O

DATA COLLECTION

Sixteen data-collection atations were established on the Chattahoochee

River and its principal tributaries between Franklin, Ga., and Langdale,
0 Ala. Eight water-qualiry data-collection stations were established in the

main river channel; three stations were in the tributaries, and five sta-
tions were located downstream from West Point Dam. A map of the reservoir

and the principal data-collection stations is presented in figure 2 and
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de;criptions of the principal station locations are provided in table 1.
Throughout this report, U.S. Army Corps of Engineers station identification

* numbers are used for the saxe of brevity.

In t3ble 1, the reservoir stations were partitioned into lotic (flowing _
water, riverine) and lentic (still water, lacustrine). These terms describe
the stations as they relate to ecologically important but different habi-
tats. Later discussions will ut 4 .lize these terms and describe their sig-
nificance as they relate to Wcst Point Reservo,.r. It is important to
realize, however, that these descrlotors are relative terms. The lotic and
lentic environments within We!.t Point Reservoir change both temporally and
spatially with changes in the hydrologic conditions such as inflow-outflow
discharge, and reservoir surface elevation. For example, if the reservoir
surface elevation is low and a spate occurs, the entire reservoir would be
described as being lotic in nature. Also, the demarcation between these two

environments is not sharply defined. This transition zone (ecotone) can be
variable and considerable in areal extent and commonly exhibits character-
i-tics of the adjoining environments.

Three data-collection stations (CH-03A, CH-03B, and C11-03C) were situ-
ated near the dam in order to monitor the effects of an innundated coffer
scructure. (See inset, fig. 2.) During dam construction, the coffer struc-
ture was built to divert river water around the construction site. When dam
construction was completed, the part of the coffer structure upstream from
the powerhouse was not removed. This section of the coffer structure was
left in olace in the hope that the flow of poor quality hypollmneric water
through .he penstocks would be impeded when the lake stratified. This
structure, however, no longer exists (Harold Wallace, U.S. Army Corps of
Engineers, oral commun., 1982).

Water-quality data were collected on 17 sampling trips between April
1978 and December 1979. Table 2 summarizes the parameters collected on each
data-collection trip and table 3 summarizes parameters measured at each in-
dividual station. These tables are important, especially when referring to
subsequent data tables and illustrations. For example, not all parameters
were collected at all data-collection stations and not all stations listed
were designated for sampling on each data-collection trip. The downstream
river stations were visited twice each trip to make measurements and collect
samples at minimum daily release and maximum daily release.

Pool elevations of West Point Reservoir, mean inflow-outflow discharges
at time of collection, and the instantaneous discharges of the Chattahoochee
River at West Point at the time of low-flow and high-flow sampling are pre-
sented in Appendix A-1. Foi Yellowjacket and Wehadkee Creeks and New River,
inflow discharges are incomplete because gaging stations were not estab-
lished until October 1978. Appendix A-2 figures ilLustrate the mean daily
discharges at selected inflow-outflow sites for the duration if the study.
Maximum, miriimum, and mean temperatures at sampling times are presented in
Appendix A-3, and the mean daily temperatures at inflow-outflow stations are
illustrated in Appendix A-4 figures.

FIELD SAMPLING METHODOLOGY

Temperature, dissolved oxygen, pH, specific conductance, and oxi-
dation-reduction potential were measured on site by using the Hydrolab

8,
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Tahle I.--Principal date-col I.ction htAttons in and downstream from West Point Resetroir

U.S. Geological U.S. Corps of Environmental
Survey Engi eers Protection Agency

identification Identirication Identification River
No. No. No. kilometer Station description

Main channel reservoir stations (lotic environment)

02338500 CH-12 121992 378.94 Chattahoochee River at U.S. Highway 27,

at Franklin, Ga.

02338570 CI-i1A 367.09 Chattahoochee River above New River,

near Corinth, Ca.

02338710 CH-10 121960 355.02 Chattahoochee River at State Highway 219,
near La~range, Ga.

Main channel reservoir stations (lentic environment)

02338720 CH-07 121939 346.70 Chattahoochee River (city of LaGrange intake)
near LaGrange, Ga.

02339190 CH-05A 121920 339.14 Ckattahoochee River at State Highway 701,
near Abbotteford, Ga.

02319382 CN-03A - 324.45 Chsttahoachoe River above coffer structure,
above Nest Point Dan

02339387 CH-035 - 324.18 Chattahoochee River east of coffer structure,
above West Point Dam

023393" CH-03C 121913 324.08 Chattahoochee River below coffer structure,
above West Point Ds.

Tribut ry stations

02339020 C4-08 121940 Tellowjacket Creek at Cameros Mill Road.
sear LaGrange, 4a.

02319310 CH-04 1216911 Wehadkee Creek at State Ni1hwey 246,
sear Abbotteford, Ga.

02339362 cm-13 12191 -ehadkes Creek at State Highway 238
near Abbotteford. Ga.

Downstream river stations

02339402 CH-2.5S 121912 323.9 Chattahoochee River below West Point ban

02339500 CH-OIA 121910-A 320.28 Chattaheoochee River at Nest Point* Ga.

02339550 CH-OI 0O000 310.59 Chattahoochee River (city of Lanett intake)
at Lanett, Ala.

02339560 CH-OIC M 33.63 Chattahoochee River above junction of Long
Cone Creek, near West Point, Co.

02339780 CH-OD 310.21 Chettehoochee River at Laengdele, A la.

• ..



rn hib e 2.--1'r,,,, tcrd t-1 1, cte, o,t .,ch 0 ,, -col 1,ct ton I rip
........................................... -

M Honth Apr.- Kay- Apr.-
and Apr. May June July Aug. Aug. Oct. Nov. Jan. Kar. Kay June July Aug. Sept Ot. L- .
days 9-18 30-14 30-6 9-13 13-18 27-31 16-19 27-30 22-24 19-22 30-5 I11-1 23-27 20-2. 16-0 34-1? * "

Year 1976 1979

Trip
number I 2 3 4 S 6 7 8 9 10 11 12 13 1t IS 16 1 7

1. Water sampling

A. On-sit. physical and chemical

Condu-tivity X X X K X X X X X X X X X X X X X

Dissolved
oxygen X X X X X X X X X K X X X X X X X

Oxidation-
reduction
potential X X X X X X X K X X X X X K K K K

Percenc light
transt isalon X X X X X X X X X X X X X X X X X

PH X X X X X X X X X X X X X X X X X

Secchl--diac 4
visibility X X X X X X X X X X X X X X X X X

Temperature X X X X X X X X X X X X X X X X X

Turbidity X X X X X X X X X X X : X X X X X

8. Physical and chemical

Alkalinity X I X X X X X X X X X X X X X X X

Calcium. total X . K . . . . . . . . . . .

Gi rbon,
t.rganic,
dissolved X X X X X X X X X X X X X X X X X

Carbon.
organic,
total X X X X X x X K x X X X X x X X x

Carbon dioxide
(calculated) X X X X X X X X X K X X X K X X X

Chloride X . . . . X - . . . . . . . .

Color X X X X X X - - - X X X X X X K

Iron. dtsolved X X X X X X K K K X X X X X X X X

Icon, total X X X X X X K X X X X I X X X K X

total - - X . . . . .. . . .

.1r&Ane 50,

dissolved X I X X X X K X X K K X K K X X K

total K X X X X X X X X X X K K

Nitrogen. am-
ronta. total K K X X X X X X X X X X X X X K

?:itrogen, Kjel-
dahl. total X K X X X X X X X K K X X X X X K

Kttrogen. Inor-

*gaone, total
(cilculated) X K X X X X X X X I X K K X K

• .. + . . . . . , 1 .. "".



T .leI 2. Pr. r, r -1i 1 11h 1 1 I t II tiLr I p--C tnu-d

IMonth Apr.- 1l.y- Apr.-

and Apr. Kay June July Aug. Aug. Oct. Nov. Jan. Mar. hay June July Atig. Svpt. (Ikt. t.
days 9-18 JO-14 30-b 9-13 13-18 27-31 16-19 27-3U 22-24 19-22 3J-5 11-15 23-17 2 .-.> 1-2 1.-I? '1-1 .

Year 1978 1979

Trip
- number 1 2 3 4 5 6 7 S 1 30 I 12 13 14 Is 16 17

B. Physical and cheical--Contlnued

Nitrogen,
nitrite plus
nitrate, total X K K K K K K K K I K x K x x K x

Nitrogen.
organic, total

* (calc'sted) X X x X X K X X X K x x x £ x X x

Nitrogen . total
(calculated) x X X X x x X x x I I X x x x x X

Phosphorus,
ortho-
phosphate.
dissolved X x K K x I x K x I K x X x x K x

* Phosphorus.
total I K K K K K K I K K K . K.

Potassits,

total x - x

ReslJu,-
filterable,
total K K K K K K K x x K x I K K K x x

Residue, non-
filterable,
total I I I I 1 1 I It x x K K K K K K K

Sodium, total X . . . . • .... -

Sulfate,
dissolved X X X X X X K x I I X K x x X I I

Sulfur,
sulfide,
total X K x X X K 9 X x x X x x x x K K

Zinc, total x x x K X X - - - -

I.

-C. Biological

Adcnosine
triphosphat x x X K K K - - - x x x x x x x

Algal growth
putential X I x X K - "

Bnthic aslgae -. x ...

Menthtc

invertebrate$ X K x x X x --.

Chlorophyll
aand b X X x X K K - -I K K K x K

fecal colifore
(F.C.) x K K K K X - I I. x K K K X

Fecal strepto-
cocci (V.S.) x K K K K K -.. K K K K x

F.C./F.S. ratio(calculated) x K x X x X .. K K K K K K

PhyLoplankto-

(ideItlficatlon
and enLetratton) x K K K K - . . . K X x x K x

,~~~~~~~.:............ ..- ... .... :. ::.. +.: .. -. -:



Table 2.--Parameters collected on each d.tA-collectlon trip- -rootined

Month Apr.- Hay- Apr.-
nd A- f% Hay June July Aug. Aug. Oct. Nov. Jan. Mar. Njy June July Aug. Sept. Oct. Dec' .'

days 9-18 30-14 30-6 9-13 13-18 27-31 16-19 27-30 22-24 19-22 3)-5 11-15 23-27 2-2.4 'b-'0 14-17 9-1,."

Year 1978 1979

Trip
number 1 2 3 4 5 6 7 9 10 I1 12 13 14 Is 16 17

C. Biological--Con inued

Septon (total
suspended
material) x x K X X K - - - - x K K

Zooplc'kton
(identification
and enumeration) X K x x K - x I x x x K x

II. Sediment eamples

A. Particle aize

8. Selected chemical

Carbon.
organic.
total x -

Nitrogei,
Kjeldahl,
total - K X

Oil and
grease - x X

Phosphorus,
total - K X

vclatile
solids x It

C. Metals

Arsenic. total - - - - - K - - - X

Cadmium, total - - - - - x - - - -

Chromtu", total .. . .. . ..- x - - - -

Copper , total . . . . - -. . . . . . . x

Iron, total -. - . . . . .- . ..K.

Load. total - - x - -

M.nganese,.otal - - . . . . . .- K -

mercury, total - -. . . . . - .. x - -

Nickel, total - - . . . X - . .. X .

Zinc, total . . . . . ... x - -

0. Chlorinated hydrocarbons

A ld r in . . . . . ... x - -

amC, total . . . . . X . . . . . . . X - -

SC lordane . . . . . ... X -

12
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Tit,.e 2. -- Ptirdm- t ro c I tetcd on e.it I .ait -cul lvct ton Erlp--Cunt lnucd

Month Apr.- May- Apr.-
and Apr. May June July Aug. Aug. Oct. Nov. Jan. Mar . .A y June July Aug. Sept . Oct . U, r

day@ 9-18 30-14 3U-b 9-13 13-18 27-31 16-19 27-30 22-24 19-22 3v-5 11-15 23-27 2L.-2 4  
ib-20 1.-L7 4-1*l

Year 1978 1979

Trip
number 1 2 3 '. 5 6 7 8 9 10 it 12 13 14 Is 16 17

0. Chlorinated hydrocarbons-Continued

DOD - - - - - K - - - - - - - x - - -

DOE - - - - - X - - - - - - - yr - - -

DDT - - - - - x - - - - - - - X - - -

Dildrin - - - - - x - - - - - - K - A

Endo-sulfur

sudpat - - - - - - - - - - - x -

sulphate - - - - - - - K - -

Hleptachlor - - - -x - - - - - - - x - -

Heptachlor
epoxide------- ------------ K - - - - - - - - -

*Methoxychior - I - - - - - - - x - -

*Mirex---------------------------- - - - - - - - - -

Perthane---------------------- - - x

Polychlori-
nated bi-
phenyle (PCB) - x

Polychlo- -1
nated nap-
thalenes (PCN) - - x

* Toxaphene - - x

II.Fish tissue analyses

A. Metals

Arsenic. total--------- - --------------- K

Cadmium, total - - - - -- - - - - - - - K - -

total - x - - - - - - X - - -

Lead, total - - x

Mercury. total - - - -

*Selenium,total - - - - - K - - - - - - x

Zinc, total - - - - - x - - - - - - - x

B. Chlorinated hydrocarbons

Adria - - - - .- I - - --

5"C'C total - - - - - x - - - *- - - - I

Chlordans - - - - - x - - - - x

DOD - - - - - X - - - - - - K - - -

DDE - - - - - x - - - - - - -

1 13



Table 2.--Puraietvra collected on each data-collection trip--Continued

Month Apr.- May- Apr.-
and Apr. May June July Au.. Aug. Oct. Nov. Jan. Mar. May June Jjly Aug. Sept. ( t. 'C.

days 9-18 30-14 30-6 9-13 13-t8 27-31 16-19 27-30 22-24 19-22 30-5 11-15 23-27 2u-Z4 1 -17 9-13

Year 1978 1979

Trip
number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 i5 16 17

S. Chlorinated hydrocarbons-Continued

DDT ..... - - - - - - - x -

DIeldric x.. . . . - - - -- - -

Fido-sulfur
sulphate . .. -. ... - - x -

Endrin ....- X - - - - . - - -

leptachlr . . . . . - - - - - X - - -

lieptachlor
.!poxlde . . . . .- - - - - - X - -I

Perthane . . . . .- . . . . . . .-- ---- -

Polychlort-
nated bL-
phenyle (PCB) . . . . . X . . . . . . . X - - -

Polychlori-
nated nap-
thalenes (PCN) . . . . . - - - - - - - - -

Thxaphene . . . . .- x - - - - - - - --

* 1
.. 14
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mu'tiparameter water-quality instrument, Model 6D Surveyor or ttodel 8002 1 .

Before each data-collection trip and at the beginning of each sampling day,
instrr, ent calibrition was c'iecked against reproducible standardis.

Stations within the reservoit were measured for on-site parameters at
least every 2 m through the entire water column, and during periods of ther-
mal and oxygen stratification, at every meter for the first 10 m. River
stations below West Point Dam were measured at a depth of 0.7 m during mini-
mum daily releasc and at 1 m during maximum daily release. Statioa CH-12 at
the reservoir headwaters was treated as a river station and measured at a
depth of I m. Cross-sectional vatiability was determined by measurement of

* on-site 3arameters at CH-12, CH-05A, CH-OIA, and CH-OIC. Measurements in
the vertical profile were made at positions one-fifth, two-fifths, three-
fifths, and four-fifths of the distance from the left bank.

Water samples for chemical determinations were collected in one of two
wa. ;. For trips 1 through 10, data-collection stations in the reservoir
were point sampled by using a 3-L Van Dorn bottle. For the remaining trips,
water :a,; pumped directly from the required sampling depth to the container,
or sealed filter chamber for filtered samples, by using a Master-flex
sirgle-clannel peristaltic pump. Chemically inert silicone tubing was used
for delivery of the sample to minimize contamination. The pumping method of
sampling reservoir water replaced the point sampler method because the pump-
ing methd is faster, more convenient, and allows transfer of the sample
directly to the container or filtering apparatus. Direct transfer of the
sample also minimized oxidation of dissolved trace metals and sulfides col-
lected from the anoxic hypoliminion. River stations below West Point Dam
were point sampled wijh the 3-L Van Dora bo tle. A U.S. Geological Survey
churn sample splitter was used to integrate the composited point samples.
All samples were chilled and kept at approximately 40 C until time of
analysis.

During periods of stratification, reservoir stations were sampled for
cheml-cal determinations as defined in table 2 at depths of 0.2, 2, 4, 8, and
16 m. Where the bottom depth was between either 13 and 16 m or 21 and 24 m,
bottom samples were taken at 12 and 20 m, respectively. In rare instances
where the bottom depth at coffer-structure stations (CH-03A, CH-03B, and
CH-03C) was greater than 25 m, the last sample was taken at a depth of 24 in.
However, no samples were taken closer than I m to the bottom. If the system
was unstratified, only surface and near-bottom samples were taken. River
sites below the dam were sampled at 0.7 m during minimum daily release and

* at 1.0 m during maximum daily release.

Water samples for all biological analyses except zooplankton were col-
lected from the euphotic zone. Measurements to determine euphotic zone
depth were made with a submarine photometer. After surface calibration,
measurements of percent transmission were made at 1-m intervals until a
value of I percent was obtained. Water was then collected from the euphotic
zone at 1-m intervals (point sampled in 1978 or pumped in 1979) and composi-
ted in a 14-L sample splitter.

Aliquots for the analysis of phytoplankton, seston, AGP (algal growth
potential), chlorophyll, and ATP (adenosine triphosphate) were drawn off the

I Any use of trade names is for descriptive purposes only and does
not constitute endorsement by the U.S. Geological Survey.
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splitter to insure a uniform composite. For phytoplankton analysis, a I-L
aliquot was drawn off into a plastic bottle and preserved with 4-percent
formaldehyde solution and cupric sulfate. A I-L seston sample was taken and

preserved with mercuric chloride to stop all biological and microbiological

activity. For AGP-USGS assays in 1978, a sample aliquot was filtered at a

maximum vacuum of 250 mm of mercury through a 0.22-micrometer glass fiber 6
filter immediately after collection to remove indigenous algae, bacteria,
fungi, and other organisms which are capable of utilizing the available

nutrients in the sample (Shoaf and Lium, 1979). The filtered sample was

then immediately chilled to 4*C. A I-L sample aliquot for AAP:BT-EPA (algal
assay procedure: bottle test, U.S. Environmental Protection Agency method) --

was taken and chilled to 4*C and stored in the dark until the sample was

autoclaved and filtered in the laboratory (U.S. Environmental Protection
Agency, 1971). A 25U-mL sample for chlorophyll analysis was vacuum filtered

through a 0.45-micrometer glass fiber filter and stored in a glass vial.
Chlorophyll samples were wrapped in aluminum foil to protect them from de-

composition by exposure to light and were kept frozen until time of

analysis.

Samples for ATP (U.S. Geological Survey method) analysis were prepared
as described by Shoaf and Lium (1977) in the following manner: Ten milli-

liters of water were filtered through a 0.45-micrometer membran, filter and
the filter was washed with 5 mL of distilled water. The filtrate was dis-

6 ca ded. Any ATP present was then extracted with a buffered solution of DMSO

(jimethyl sulfoxide), riased twice with more buffered DMSO solution, and

quick-frozen in a dry ice-acetone bath. Samples were kept frozen on dry ice
until time of analysis. 3oth chlorophyll and ATP samples were filtered at a

pressure of no more than 25U mm of mercury to prevent cell lysis.

Zooplankton samples were collected by two methods. In 1978 zoopla:akton S
were obtained by a single vertical tow through the entire water column with

a 0.5-m diameter, 80-micrometer mesh Wisconsin net. In 1979 zooplankton

samples were obtained by pump -ompositing the entire water column, with the

exception of the last meter above the bottom. A diaphragm pump rated at
31.2 L per winute connected to a 19-ms diameter rubber hose was used to pump
water through a deck plankton collector with a net mesh size of 75 microns.
The pump rating was used to calculate the rate at which the hose was raised

through the water tolumn so that a total voltime of 200 L was tiltered.
Results from replicate analyses, taken in 1979 under experimentally designed
and controlled conditions, indicated that the two methods compared favorably I
(Radtke, 1979). All samples were preserved in 4-percent formaldehyde
solution. A few drops of glycerin were added to prevent embrittlement of
the organisms.

Benthic macroinvertebrates were algo collected by two methods. At
selected mainstem reservoir and downstream river stations, benthic macroin-
vertebrates were collected with a jumbo multiple-substrate sampler as des-

* cribed in Hahn and others (1977). Each of two samplers was placed at a
standard depth of I m below the water surface at sampling stations and left
for about 6 weeks. Because reservoir elevations varied, substrate samplers
were suspended from buoys. henthic macroinvertebrates aiso were collected
at selected downstream river stations with a ponar dredge and were immedi-
ately washed through a U.S. Standard No. 30 sieve. All samples were pre-

* served in 70-percent erhyl alcohol.

Benthic algae were collected during Lhree consecutive 2-week periods at
station CH-OIA with artificial substrate samplers made of thin polyethylene

17
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-lastic. TIree substrate samplers were suspended 0.3-m below the water sur-
face from a single buoy Iccated in the center of the channel. These samp-
lers were left for about 2 weeks. At the end of e, h 2-week interval, the
three samplers were composite l and preserved in 4-percent formaldehyde
solution.

Samples for fecal coliform and fecal streptococci bacteriological
analyses were -ollected at selected sites in West Point Reservoir and in the
Chattahoochee Aiver below Weit Point Dam. Samples were taken with sterile
glass bottles at a depth of 0.3 m and analyzed within 6 hours. The
membrane-filter method used for these analyses involved filtering suitable
volumet; of water through 0.45-micrometer membrane filters and incubating the
filters on bacteria-specific agar for recommended time periods. Normally,
volumes of 10, 30, and 100 mL were filtered, but where unusally high counts
were e.pected 3, 10, and 30 mL were used. Filtration was done by following
accepted sterile laboratory techniques. Filters to be examined for fecal
coliform colonies were then placed olto m-FC agar and incubated for 22 +2
hours aL 44.5*C. For fecal streptococci analysis, filters were placed onto
KF agat and incubated for 46 +2 hours at 35C.

Fish specimens for fish-tissue analysis were c llected by Auburn Uni-
versity, Department of Fisheries and Cooperative Fishery Research Unit, from
Yellowjacket and Wehadkee Creek embayments by using a rotenone treatment.
In 1978 fisb-tissue samples for whole-fish analysis were prepared from five
young-of-the-year specimens of brown bullhead catfish (Ictalurus nebulosus)
from each embayment. In 1979, eight of the smallest brown bullhead catfish
and eight young-of-the-year largemouth bass (Micropterus salmoides) were
collected for analysis. Upon collection, the fish specimens were immedi-
3tely wrapped in aluminum foil and placed on dry ice for shipment to the
laboratory. The fish were stored frozen until time of analysis. For each

collection station in 1979 and each species of fish, five specimens were
composited for whole-fish analysis and three specimens were composited for
fillet-tissue analysis. The fillets were prepared by beheading, gutting,
arid skinning the specimens.

Bottom-sediment samples were collected with an epoxy-coated petite-
ponar dredge and were composited with an epoxy-coated container and utensil.
Epoxy-coated equipment was used to prevent contamination of the sample by
extraneous metallic constituents from sampling devices. For the river sta-
tions, foir samples were collected from equally spaced locations in the
cross section, and were composited for analysis. At each lake station, four
sediment samples were composited from points 6 m to the north, east, south,
and west of the station.

ANALYTICAL METHODOLOGY

Analytical methods, detection limits, holding times, methods of treat-
ment, and literature citations for method documentation are shown in table
4. Because many of the analytical methods listed in table 4 are established
procedures and documented in the literature, the following discussion in-

cludes only those analytical methods which are not as well documented.

Taxonomic and numerical assessment of natural populations of zooplank- -"
ton were determined to the nearest species where possible, by using the fol-
lowing method: Zooplankton samples were scanned first with a stereozoom
microscope at 10-80 x magnification to compile a species list. The sample

0 ~~~~18 ui .* K- .-



Table 4--Iethods of col .ection .dt Indlyt n.t aoles collecrud in and Juwnstrsam from West Point keaservoir

______I ., lesa 01.n

Maxim

Col lect ion hold ing Detect ion
.method TreatmnL tt e lii:. Analyticl method Reference

. Water sampling

A. in- & tC phyS t:Al-chemica l

Specific Un site ... I uOa|.oacl ruLctparameler instrumet -

condct..ce.at 25,C

DissoloeJ oxygen ao. J.1 mg/L do. --

OxiJatLon-reduc- do. -- - a, do. --

tion potential.

Percent light do. - .. Submarine photometer --

transmistoen.

, pit do. -- U. ,anit Multiparamw~r Instrument --

-- Secchi-disc do. - None 
2O-cm diameter blaco -

visibility. and white Secchi disc.

Turbidity 1976-Van Dorn (PVC) Chill to 4C 7 days I unit Naphlomtric Skougstod and others

point sampler. (1979. p. 54.9-50).

1979-Peristalttc pump

with silt i e tubing.

Water On site .... U.I*C Hultiparameter inetcument
temperature

B. Selected physi al-chemical

Alkalinity 1978-Van bur. (PVC) Chill to 4C 2' or, - tlectromotric, titratin Skoug~ted end other*
point odmivler. (1479. p. Sky--Sid).

1979-Peristattic pump
with silicone tubing.

Bicarbonate Calculated

Calcium, total 1978-Van Dorn (PVC) Chili ., 4 months 0.1 mg/L Atomic absorption spectre- Skouostad and others.

point sampler. Acidity with metitc. direct. (1974, P. .il-1i2).

1
9
79-Perti Ltic pmp IiDii~ to pit <2.

with silicone t.hing.

Carbon dioxide Calculated

Carbon, organic, 1978-Van Dorn (PVC) ChilI to 4C 24 hour U.l mg/L Carbon cotverlon to 00 CoerlLts and brown

dl..,. ,d. point sampler. FILter through nfrared analyzer. (19,2. p. ,-6).
i979-Perlitaittc p,.np (J.4 5-. cri Iver
with siliic. , thinln k . filter.

9l7-Aciity to
pi

t 
,-2 with l12SO4•

Carb,o, organic, do. do. d/. 2.1 mg/L do. Goerlits and brown
--ta L. (1912, p. 4-6).

Chlori,., do. .iI h .. " 3 tiont, I. I mg/L Colorimetric. ferric thiocy.- Skougutad and othe.a

Jissolved. kilter thr, 1 gh nate. automated. (1979, p. 33.1-33).

Color do. Cll1 to iC A days -- Electrometric, visual comparison Skouoesd and others
(1979, p. 521-522).

[run, do. kilter Lhro,;h 3 montho IU ag/L Atomic absorption spectrometric. Skougutd and other

dissolved. (J. )-lI tI Irt. diret. (1979. p. 153-154).

AC i tty 1, 1,11
x2 .([h1 , ¢ .

Iron, total dI). Acidity t p1 (.' I month I() ug/L do. Skoogated and others
lth, lIN,)j. (1979, p. i57-158).

Manganese. do. iler tirCgh mthe IU ug/L Atomic absorption spectrometric, Skougstad and others
diaotved, i . filter, chelatton-extroction. (1979, p. 187-186).

*1 try to Ill

Manganese, do. Acidity to 1 1 <2 do. 10 ug/L Atomic absorption spectrometric. Skougetad and others

total. wit, ill .  
direct. (1979, p. 191-192).

a
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Table 4.--Ne, hods )f collection and analysis of samples in and downstream from West Point Reservoir-Cootinued

CAlectlon he'dLng Detection
method Treatment tine limit Analytical method Reference

B. Selected pliysical-chemical--Contlnued

Magnesium. 19
7
g-Van Dorn (PVC) Chill to 4 C 3 months 0.1 mg/L Atomic absorption spectrometric, Skougated and others

total. point sampler. Acid!fy with direct. (1979, p. 191-192).
1
9
79-Poriatltc pump lINO to pH <2.

with ilicone tubing.

l ttogen. total CalculaLed

Nitrogen. ar 1
9 7

8-Van iorn (PVC) Chill to VeC 24 hours 0.01 mg/L Colorimetric, extraction- Skoutterad and others
sonic, total, point sampler. indophenol. automated. (1979, p. 425-427).

1g79-Peristsltic pump
with eilictne tubir,1 ..

Nitroge., inor- CalculAted
ganic, total.

Nitrogen, Kjel- i978-Van Dorn (PVC) hill to 4%*C 3 days U.U mg/L Colorioetric, block digestor- Skougstad and others
.•hl. t.utt. point samplet. 1978-Acidify to solicylate-4ypochlorice. (1979. o. 407).

1
9 79

-'eriotaltic pup ph <2 with 00M3. automated.
with silicone tubing.

qittr.gea nt- do. Chill Lo 4*C 24 hours 0.01 mg/L ColorLmetrtc, jdmium reduction- Skougetad and others
trite plus Acidify to phi diaeottzation, a-tomated. (1979, p. 445-447).
nItrate. Ltal. (2 with 112504.

Nitrogen. or- Calc "ated
g3nic, total.

* Phspure,. r- 1
97

8-%an Dori (PVC) C;.ii t. 4*C 3 days 0.01 mg/L Colorimetric, phosphomolybdace, Skougstad and others
thophosphate. pctl. snap'er. Filter through automated. (1979. p. 479-481).
dissolved. 1

9 79
-Perl.taltic pump G.

4
5-um filter,

with silicone tubing. acidity to p"
3 with IICl.

Phosphorus, do. Chill Lo 4C do. 0.01 mg/L do. Skougetad and others
total. Acidify to pi11 .2 (1979, p. 491 493).

Residue, ftl- do. Chill to 4"C 14 days I mg/L Residue on evaporation at Skougetad snd others
terible, total. l8O'C, dissolved, gravimetric. (1919, p. 575-576).

Resl,lue, non- do. do. do. I mg/l. Residue on evaporation -t Skougstnd end others
fil terable. 105C, total, gravimetrkc. (19;9. p. 575-576).
total.

Sodi-,s, total do. Chill to 4%2 3 months 0.1 mg/L Atomic absorption apectro- Sktugstad end others
Acidify with etric, ;trect. (1979. p. 259-260).
HNO3 to pil <2.

Sulfur, sulfate, do. Filter throglh 7 dayt 0.1 mg/L Colortmetric, complexometrtc Skougstad end others
dissolved. 0.

4
5-um filter. methylthymol blue, automated. (1979, p. 501-504).

Sulfur. sulfide, do. Zinc acetate 24 hours 0.1 ma/L Tttrimetric. iodometrtc. Skougstad and others
total. and sodium (1979, p. 614-620).

hydro, ide.

Zinc, total do. Chill to 4C 3 months 10 ug/L Atomic absoiption epectrometric, Skougstad and others
dissolved. Acidify with direct. (1979, p. 277-278).

HNU3 to pi <2.

bIolgical

Adenosine 19
7
8-Van Dorn (PVC) Field extraction, 30 days 0.01 mg/L ATF photometer. Shoal and Lion

. riphosphate. point sampler wtih [0MSO. (1977. p. 44-51).
composite. iteeze with dry
19

7
9-Plankto- pump, i:e.

from entire eupiio- 0. 5-um filter

tic zone.

Algal Assay 19
7
8-Van Dorn (PVC) Chili to 4*C , eek 0.1 agl/L Electronic particle counter U.S. Environmental

Proced.re: point sampler Autoclaving fol- Teit organism- %elenastrum Protection Agency,
Bottle est. composite, lowed by fiLtra- capricornutum. 1971.

ti(n through
0..5-um filter.
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Table .- :1e~iJ..,d Of Czo itc. tI .c.l a.nd ""n.I ys sofla i its In and. iocntream (rca& WLd..t Point 
1

aoervoir-Continued 6.

Cl Iv~ i a n hod hi': Uetet -Jn
t 1, d I ic.ltavill. t I I limit Acculytcaa me ithod Retaracace --

Algacl growthc l978-Vac, Dornc (PVC, 01cii IL,, 4%C week I.I md/C k:leCtrMCcc cciraccLe counter Shoat and Lium
c,.tentici. Point a.ccpl'r FIlid Hirer Tewc ordanaals - 5elenarus (1979, p. 79-65).

usc tILcor.

B.ec I.. aigcae Art Ifl l 1,,id cbVtC4E. pcrc*.ot form.41c- I yea.r sp.i,~wlice Oclatcr ing microsacope CZT and Associates
d,-aYJLe cica ic,* . hile. (oral comun.. 1 979).
dintergeint oc.-

Snt I* -e

saintc1.1 Artit ia -ibaitrat., WU p, t-cc. hy I do. o.,erc where do. liahn and others
iccvertebratvi. snd Pocctcr grab .d.rc,..ocivible. (1977, p. 145-246).

sacapler.

Cclc~r., 1cyi 1 978-Van Doarn (PVC) fildl tilt,-r . ae-k.. ii.oi mg/L Highc pressure liquid Shoat Andi Liu%
An a .] point ... mpler LIr,,I n ),ichr,)eotaagrIjdly. ( 9)9. p. 44-51).

,omcposit-. gic'.. I cner il-
1 C?9-Pianktccc pumap. E,,r, tC ' 1 ILI
from, entire cupco- drY Iv.
tic Colce.

V../F.S. calculated

Fecal coliturm Ditrect lcc:o sterile Cliii to 4%C 0 ae -;embrans filter technique uaing Ehlk. and others

(F.C.). bvtt It. O.45-ua filter. (1977, p. 53-57).

Feaicl atre,t,- do. cr.doc. do. Fhclce And others

cocci (F')1.(97. Pc.
V Ih yt o p I an kLon i

9
78-Vac Dorn tPVC) V o ra-cIdce. iy J I year 197?8Geclera Inverted aicrusape 'ihcof and Lium

* ( lderct t fIca- po siapler. -iI attonc, deter where(I.,p.'i2.
tLon and i97;iclankccn ponap, Kent soluicton, possible.
enumcerat I'n) . c,.m ent ire cccpho- CucirlC ni fdt 1979-Specles

Lic Zone . 5AoL lol. wic. e
possilei.

Station do.. iigC2 iaa ,lto, 8 ddcy U. I mg/L tGlas-fiber filter Sh,,at And Llcus
I iltcro In lrab. (1099 p. 26-31).

Z opI, ,vkmLr 1918-Wceighted 0.5) Mv .i ir,t rnmcl- I ye..r Spec.s '4edgacick-kjftvr GZT and Aamocitate-s
Odl..,tL tt1-S- diameter. BOu 80ow de~t wh~ on*.ere (oral coffaun. , 19yv).

t Ioil an~d Uconala net wlth. II. 5 mti,f pcaatble.
eccccer..tlron). flocw cascter. glyceins

i
9
79Lkeck collector
iLI. planckton Pumrrp.

ft..,m entire water

A. PirL[. I, ..1ce c'nrar graib (vp.,sy Nt 'II 11- W.,t sleve (U.Ut,2-'..U up) ..y k1969. p. 49-Si I.
.td) birvile

ii. 'lin~.. afte reisaly e - .4-

'.1troger, Kiel- do. I. im U mg/kgi Colorlact r ic , black dlgest of Skaugstdd and others
.!acr !, trctma. cacdim-mcl aiample. sallrylatte- (3979, p. 403-405).

hyposilorlte, automated.

I'l-In er,-ce do.j. do. 21) mg/kg Freon extratlon, gravisotry American Public
Health Association

do. d". I mgl/kal Colorimetric, pccosphumvolybdat . Skougstad and others
t ,. aut-cated. (1979, p. 4S7-48.9).

q.i lI.-I,,. do.d. Imgl/kg Gravlaetr.c method, Ignite Skougsead and *ther.
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*Table ..-Ntuchoda of collection and analysis of samplets in and downstream from West Point R..aervoi. -Continued

Maximum
-ollection holding Do - ct ton

meth,,d 'restownt tie limit Analytical method Reference

C. "state

Arsnic Ponar graib (epoxy Chill to 0.C 1 months 1.0 UK/g 2 ma sieve. atomic absorption Skougstad and others
coated), 4 sample after sp'ectrome'tric. hydride, (1979, p. 73-76).
composite. pro- aoti..aed.

cesa ing.

Cadmium. itt do. do. do. to ug/s HCL extraction, atomic abaotp- Skougstad and others

tion spectrometric, direct. (1979, p. 101-102).

* Chromiu-%, -otal do. to. do. 10 ug/g IICL extraction, atomic abaorp- Skougsted and others
tioni spectrometric, direct. (1979. p. 123-124).

Copper. totli do. do. do. 10 's6/6 do. Skougoed and others.
(1979. p. 147-148).

troit, total do. do. do. 10 ug/6 do. Skougetad and others

(1979, p. 155-156).

Lead, total do. do. do. 10 us/& do. Skougstad sad others

(1979, p. 165-166).

anganeve, do. do. do. to Ug/g do. Skougstad and others
total. (1979. p. 189-190).

tter~ury, totai do. do. do. 0.1 ,#/g Atomic absorption spectrometric, Skougstad and others

flamoltesa. (1979. p. 201-203).

Nickel, totil do. do. do. 10 ug/g HCL extraction. atomic absorption Skougstad and others
s pectrometric, direct. (1979, p. 221-222).

i tnc , tote I to. do. do. 10 uU/g do. Skougstad and others
(1979, p. 275-276).

D. Chlorinated hydrocarbons

-A.dr,. Punar grab (epoxy Chili to 4%C 1 mouth U.1 ug/kg Acecone-hexane extraction. gs Goerlits and Brown
coated), 4 sample after chromatography. (1972, p. 33-35).
composite. pro-

cessing.

* B1tt. total do. do. do. U.1 os/kg do. Do.

Chlordane do. do. do. 0.1 ug/kg do. Do.

')DL, do. do. do. 02.1 ug/kg do. Do.

DOF do. do. do. 0.1 ug/kg do. Do.

DDT do. do. do. U.1 ug/kg do. Do.

D'eidriv do. do. do. 0.1 og/kg do. Do.

End,-sulfosr do. do. do. 0.1 og/kg do. Do.
Sulfaite.

Endrini do. -to. do. 0.1 os/kg do. Do.

* Ieptachior do. 10. do. 0.1 us/kg d~o. Do.

Heptachior do. do. do. 0.1 ug/kg do. Do.
epon1do.

Petaedo. do. do. 0.1 os/kg do. Do.

P,,lychi,.ritooted do. do. do. 0.1 ug/kg d0. Do.
* ',phenyis (PC&).

* Polychiorinsad do. do, do. 0.1 uglkg do. Do.
ndpthielnea (PCN).

?onaphon* do. do. do. 0.1 us/kg do. Do.

2 2



T..bl Is 1,id. .1t I I tv I .... .9..* I 1 I li -A fl. CeSroe WVAL Point Itt-ervolr--Coritn..d

at .4L-.L III iic Analytical aethod ftaterellm.0

li laoh Et ... y~ .yois

A rcd~. ~A..I ~roc: ~Ic t Ito In I Ic.' ethods f~.r cilelctiL analysis of Skougacad end others

dry 1. c water and wacetes. with bovine (1979. p. 73-76).
liver oc rvtireioce standard. EV'A.

ICadoiL'e, total do. J. d. 0.03 ccg/S do. Skougatad and others
(1974. p. 101-102).

Chroe~u.. total do. do. do. 0.1 us/s do. Skou3gatad and others

Leid. total do. I.do .01 ugl/g do. Skougstad and others

Mercury, LtaL do. J.. Jo. U.1 uglg do. Skougstad and ocher.
(1979. p. 201-203).

Selen1-Im. total do. do. do. I Ug/8 o Skougstad and others

(1979, p. 245-24.7).

Zinc. total do. do. do. I Us/it do. Skougetad and ochers
(1919, p. 275-276).

B. ChlorLiidte Itydro.cart. ks

Aidrtn Kub none yrc-so with, j onth. J.1 uglkg Pestcicde Ansaytlcal Manual, Vol. Gaul. and others (1972.

dry 1-e 1, 'Methods which detect multiple see. 211.1-2111.17).
residues," HEW and FDA, with
boivine liver as relererce

vendard.

t~. otal do. do. do. 0.1 uglkg do. Do.

Chiord m. do. do. do. I~ u,/kg do. Do.

DOD do. do. do. U1.1 ug/kg do. Do.

11111 do. d". do. 0.1 ug/kg do. [6.

u UT do. do. do. U.1I ug/kg do. Do.

Sildrin do. du. do. U.1 ug/kg do. Do.

Edo-sui1ttor do. do. do. 'J U /kg do. Do.

sulphate.

Endrin do. do. do. I. ug/kg do. Do.

ltptdchl,,r do. do. Jo ..1 ug/kg do. Do.

H ptc .1 " do. d-. lo. 0. 1 os/ka do. Dci.
epogid.I.

Perthdn do. I.Jo. I. og;/kg do. Do.

FlycztIor I itod do. .J-. U.1I ug/kg do. Do.

blfpheny In ( Kh )

* rc1'I I " otced do. d.do. o.1 VA/NS do. Do.

Tod~vvdo. d". Ju. 0.1 ug/kg do. Do.
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-as then thoroughly mixed and a subsample was withdrawn with an automatic
pipette. Organisms were identified in a Sedgwick-Rafter cell having a
sample volume of 2.7 mL. The cell was divided into eight equidininsional
strips. Counts were made until either 200 of the dominant taxon wefe coun-
ted or homogenLity among subsamples was established. Identification slides
were mace of the adult copepods and cladoceran, and all slides were examined
with a research microscope at 30-1,000 x magnification.

Taxonomic and numerical assessment of natural populations of benthic
algae were determined by the following method: Aliquots from 50-mL sub-
samples of per;.phyton were quantitatively examined by using either Sedgwick-
Rafter counting cells or cir-ular plankton counting chambers 0.6 mm deep.
Sampl3; collecied during Septemoer 1978 contained substantial amounts of
sediment and other fiocculent material. It was necessary to use a smaller
countir:g chamber for these samples.

The counting procedure followed the recommendations of Woelkerling and
others (1976). Counting was routinely performed at 200 x magnification or
400 x for closer examination of certa~ri species, using a phase contrast
microscope. Diatoms were identified at 1,000 x from permanent mounts pre-
pared from a sample aliquot oxidized by potassium d'chromate-hydrogen per-
oxide. A unit or clump count system was used in which unicellular and
colonial organisms were tallied as single units with equal numerical weight.
Filamentous algae were counted as one count per 50-urn unit length. Diatoms
w:ere counted with one unit equal to one complete cell.

Th~se taxa observed only during the scanning process of phytoplankton,
periphyton, and zooplankton analysis are .2ported as present in iasufficient
densities to establish an accurate count. The primary identification refer-
ences fbr all taxonomic analyses are cited in the bibliography. Results are
reported in units as noted in the Appendix biolcgical tables.

The Shannon-Weaver Species Diversity Index, II (Wilhm and Dorris, 1968)
was calculated by using the following expression:

__ 7

1= Z ni ni
il -- 1og2 N

where ni - total number of organisms present as taxon i,

t bo
N =f n i - total number of organisms present in the sample,

and t = number of taxa present in the sample.
ranges from a minimum of 0.0, occurring when all organisms belong to the

Same taxon (no diversity), to a maximum of log2 N, occurring where each
4 organism present belongs to a unique taxon (maximum diversity).""

Fish samples were prepared for trace metals analyses in the following
manner: A tissue gtinder with nonmetallic blades was used to homogenize-i
whole fish and fillet samples separately. For each metal determination, a
l0-g sample of homogenate and an equal amount of granulated bovine liver
standard were placed separately ift a furnace and ashed for 3-1/2 hours at

100*C. The temperature was then raised 50)C every 1/2 hour until a tempera-

ture of 450*C was reached, and this temperature was mainta i ed overnight.
After the samples were removed from the furnace and cooled, 2 mL of concen-
trated HNO 3 were added and the ashing process was repeated. After ashing,
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tile samples were cooled and put into solution using 2 mL of concentrated
IINu 3 and 25 nil of deionized water. This solution was heated to boiling for
15 minutes. Each solution was then filtered and diluted to 500 mL. The

determinations were p,+rformed by using tile chelation extraction for cadmium
and lead and direct aspication for chromium and zinc.

A sepirate weight of tissue was obtaiied for the analyses of mercury,

selenium, iid arseni'. These metals were determined by an atomic absorption
spectrophotometer and prepared with the same methodology ised for determin-

ing these elements in bottom materials. The organic portion of the com-
pounds that contain these elements, if present, was decomposed by digestion
methods described in the citation listed in table 4. Arsenic, mercury, and
selenium ions so libertated, together with the inorganic ions originally
present, were subsequently reduced and stripped from solution before being

determ tned spectrometrically.

Pesticide analyses were performed according to extraction and cleanup

procedures given in the citation listed in table 4. The samples were pre-

pared for analysis by utilizing a separate weight of subsample from the
original homogenate. The results of these analyses are reported in micro-

grams per kilogram.

QUALITY ASSURANCE

An integral part of any water-quality investigation is a quality assur-

ance program geared to determine compliance with acceptable levels of repro-

ducibility. The following section describes quality control measures used
to assure the quality of data for the West Point Reservoir study.

An important step toward obtaining good data is the proper collctioa S

and handling of samples. The following procedures were employed in the

field to minimize sampling error:
(1) All sample containers were rinsed with sample water prior to

f iling to minimize the possibility of contamination;

(2) Tie silicone tubing used with the peristaltic pump was adequately
flushed between sampling depths to minimize cross-contamination
between sample sets from different depths;

(3) before a sample was filtered, the filter assembly was rinsed with
deionized water. A small amount of sample water was then passed
through the filter to rinse the container; and

(4) All samplt. containers were checked against laboratory inventory
sheets Lu insure that the sample set was complete and properly 0
ide t . fed.

Quality assurance practices of the U.S. Geological Survey's National

Water Quality Laboratories for the analyses of water samples are described

in Friedman and Erdmann (1981).

Special measures also were taken in the project office to assure the

integrity of the analytical results. Where applicable, routine data evalu-

ation procedureb included:
(1) Comparisons of total versus dissolved concentrations for each con-

* stituent sample pair, and laboratory reruns of both parameters if

the di solved value was greater than the total value; -
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(2) Spatial comparisons between and within stations to determine if
any given value looked suspicious, and reruns f>r appropriate
samples; and

() Deletion of questionaile values from the data files if data were
still unacceptable after rerun attempts.

Additional procedures were implemented throughout the study to assess
the composite irror resulting from sample collection and handling in the
field and sample analyses in the laboratory. These additional procedures
included:

(1) U.S. Geological Survey personnel. periodically being accompanied in
the field by representatives of the U.S. Army Corps of Engineers
from the Mobile District Office for an inspection of field opera-
tive procedures;

(.) Collection of duplicate samples from randomly selected sites and
analyses of these duplicates by the U.S. Army Corps of Engineers's
South Atlantic Division Laboratory;

(3) Collection for duplicate analyses of 10 percent of the water chem-
istry, chlorophyll, adenosine triphosphate, and bacteriological
samples collected during this stud.', and determination of repro-
ducibility in sample collection and analy3es (table 5); and

(4) Collection in duplicate of 50 percent of those samples collected
for metals analyses and 'spiking" of samples with predetermined
amounts of these metals for determination of percent recovery
(table 5). Samples collected for calculation of percent recovery
analysis for iron, manganese, zinc, calcium, magnesium, potassium,
and sodium analyses were prepared according to the following pro-
cedure: Samples "spiked" for t tal constituent analysis were pre-
pared by first adding a small, known volume of a standard solution
of metals to a 500-mL volumetric flask, acidifying with redistil-
led 16 N nitric acid to a pH less than 2, and then filling to
volume with sample water. Samples "spiked" for dissolved-constiu-
ent analysis were similarly prepared, but with a 100-mL volumetric
flask instead of a 500-mL flask. Dates of preparation of stan-
dards, analyses, and constituent concentrations are presented in
table 6.

Due to inherent problems in analytical and field collection methods, no
established methods exist for the quality control of planktonic and benthic
flora and fauna. Therefore, quality-assurance procedures could not be pro-
vided for the biological samples.

QUALITY CONTROL DATA PRESENTATION AND DISCUSSION

Results of duplicate and field "spiked" sample analyses were used to

evalluate the accuracy and precision of the water-quality data. These
to observed variations in the analytical results are a reflection of the com-

posite of determinant and indeterminant error In jample collection, hand-
ling, and analysis.

The percent relative deviation of a sample pair was adopted as a meas-
ure of central tendency for all chemical, biological, and bacteriological
replicates. This statistic was computed according to the equation:

relative deviation, in percent X [Ixj - ii/ ] (1001 (1)
where xi - constituent value of one member of a sample pair,
and 7 - mean constituent value.
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l.hi 5--.,ft Y-A ha~ .L a I I ec t ion AtI a i sI n ,,idJ )wiis t ed from Ves~t Folit R, ecrvoir

D, dupI'cate sample; S. *epiked" amplal

Data-collectbon station (CH-)
t&-collection

period
12 IIA 10 07 08 05A 04 13 0)A 033 03C 2.55 OIA 013 OIC OID

April 9-18,
1978--- D - - - S - - - - - - D.S - -

April 30-
Mayi 1 - - D.S -- - - ,S - - - - - - 0.S 0.5 u's -

May 3-Jun* 6--- DS - - - - - - - - - D'S - -

July 9-13 --D.S - - - - DS - - - - - :).S - -

August 13-18--- D.S- - - - D.S - - .S - - -

August 27-31--- 0.D .S - - - - - 0.S - -

October 16-19-- D - D - - -- - , - D'S - - - j
N ?oveber 2?-31- - D - - D.S - - .S -

January 22-24.
- - - 0 - - - D'S - - - - - - O'S

Karch 19-22---- D - - V.S - - - .S - - -.

April 3O-4tay 5-- - D's - - - - D's D - - - DS

June 1115--- - - D D.S- - - - -US- D.S

*July 23-27---- - - - D,S-- - - - - - D.S D

*August 20-24---DS - D - - - D D.S - - - tlS -

September
16-20- - -- - 0,S - - - 0 D.S - 0,5 -

October 4-17---- - 05- - - D 0.5 - - D - - D's

* December 9-13--- - 0 D , .S -.

* 27
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Table 6.-Anely .s of standard coluttonn ivid to prepare 'spiked' sa ples Ni,2 f e4 to thr
Atlanta Cen..ral Wnte.r-Qu0l[ty .nboratory, U.S. GcologL 4' urvs.

(All concentrations In milligrams per liter. +, not required for this .Lita- Illection trip-

Constituent concentration

Date Per lod
of ci

analysts Iron, Mango- Merge- Cal- Hag- Potas- s.,
Iron, dis- nese, nese. 'Inc. cume, nesium, sium, Sod Ium.
total solved total dia- total total total tots' tots.

solved

April 5, 1976 12.5 2.57 2.75 0.67 2.55 4.70 1.40 2.00 5.10 April 19-18, 1978

Do. 12.5 2.57 2.75 .67 2.55 + + + + Artl )n-May I'

Hay 23, 1978 11.6 2.80 3.10 .73 3.00 + + + + MAY 30-June 6

July 12, 1978 12.0 3.00 2.70 .60 3.30 + + + + July 9-13

August 11, 1978 13.8 3.50 2.70 .60 2.50 + + + + August 13-18

August 29, 1978 12.7 3.20 2.70 .60 3.30 4.70 1.40 2 30 5.00 August 27-31

October 16. 1978 14.0 3.50 2.70 .60 + + + + + October 16-19

November 24, 1978 13.0 3.20 2.70 .60 + + + + + N.ovember 27-31

January 74, 1979 13.0 3.20 2.80 .64 + + + + + January 22-24, 1979

M arch 19, 1979 13.0 3.10 2.70 .61 + + + + + March 19-22

May 2, 1979 12.5 3.17 2.68 .63 + + + + 4 April 30--try 5

Do. 12.5 3.17 2.68 .63 + + + + + June 11-15

Do. 12.5 3.17 2.68 .63 + + + + + July 22-27

August 22, 1979 11.0 .34 3.30 .76 + + + + + August 20-24

Do. 11.0 .34 3.30 .76 + + + + + September 16-20

Do. 11.0 .34 3.30 .76 + + + + + October 14-17

Do. 11.0 .34 3.30 .76 + + + + + Decemuer 9-13

4,10

I
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The percentage distribution of relative deviations from repilcate anal-
yses of water-quality samples are presented in table 7. The sampling fre-
quency was the same for most constituents, however, the number of sample

pairs is highly variable because not all data were used in the computations.
Any data pai: in which one member equals zero will, by definition, give a
percent relative deviation of 100 regardless of the ditference between the

two values. Thus table 7 presents statistical information only for those
sample pairs having two nonzero values. No data are presented for total
sulfidt because of he large number of zero values.

The majority of relative deviations for all constituents analyzed are

less than 10 percent. For example, results of the dissolved manganese anal-
ysis on 65 sample pairs indicated that 85 percent of the sample pairs (55
pairs) were within the 0-5 percent relative deviation category. Total alka-
linity, bicarbonate, dissolved and total organic carbon, and total zinc had

a sizable percentage of relative deviations in the 11- to 20-percent cate-

gory. This observation does not necessarily imply poor field and(or) ana-
lytical technique. Total alkalinity and bicarbonate, for example, are

unstable constituents and subject to more variability than other constitu-
ents. Generally, the duplirate analysis data indicate that the methodolo-
gies used produced reliable data.

The same measure of central tendency was used to evaluate the analyses

:f "spiked" samples. "Spiked" samples were always prepared from one of the

replicate samples. Thus the two values used to compute the relative devi-

ation represent a "predicted versus actual" comparison and the statistic is
more properly referred to as a relative error. The predicted value in
equation (1) becomes the "x" term and the actual (measured) value becomes
the Y term.

The percentage distribution of relative errors for spiked metal samples

is given in table 8. tiost relative errors were within 6-10 percent category
and for some constituents many relative errors were within 5 percent cate-

gory, which indicates a high degree of accuracy for those determinations.

Analysis of duplicate biological samples indicated, for the most part,

consistency in both field preparation and laboratory analysis. Data are

presented in table 9 for chlorophyll a, adenosine triphosphate, and fecal

coliform and fecal streptococci indicator bacteria. Though the percentage
distributions of relative deviations for these parameters are shifted more

toward higher percentage categories, the results are judged to be reason-
able, considering the inherent variability of biological samples. Part of

the variability in the ATP duplicates can probably be attributed to field

problems associated with the extraction, preservation, and shipment of this
highly unstable compound. Statistical data for duplicate chlorophyll b

samples are not reported due to the large number of zero values.

DATA PRESENTATION

This section presents and summarizes the physical, chemical, and bio-
logical data collected in West Point Reservoir and the Chattahoochee River

* below West Point Dam for the study period. All of the data also are pre-

sented in tabular form in Appendix C-F. Summary (means and ranges) tables

of ali the data are presented in Appendix B.
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Table 7.--Distribution of relativi deviations for replicate analyses of seleczed w.ter-qu1tity samples

collected in and downst ream from Weat Point Reservoir, April 1978-Jecer'er 1979

Percentage of sampla pairs whose relative deviation .

Nut-er falls within the indicated percentage category

sample
pairs 0-5 6-tO 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100

Nutrients

Carbon, organic,
dissolved 73 22 34 1 12 a 4 - 2

Carbon. org.nic.
total 70 30 24 22 14 7 3 -

Nitrogen, ammonta,
total 75 83 7 5 3 2 "-

Nitrogen, Kjeldahl.
total 71 39 41 13 4 3

Nitrogen. ni:rite plus
nitrate, tozal 49 82 10 2 2 - -4

Phos~horus, orthophos-
phate, dissolved 59 51 29 9 5 3 - 3 . . . .

Phosphorus, total 71 61 20 15 - 3 - I . . . .

metals

C a l c i u m , t o t a l a 8 8 12 - . ... ...

Iron. dissolved 57 33 19 14 " 7 5 4 - 2 - -

Iron. total 72 61 25 11 3 - - - - -

Magnesium, total 8 100 . . . . . . . . ..

*M n g an a e , d i s s o l v e d 6 5 6 5 4 1 1 ........

M a n g a n e s e . t o t a l 7 2 8 6 10 4 . .......

Potassium, total 8 88 12 . . . . . . .. ..

Sodium, total 8 100 8 too -. ..

Zinc, total 25 36 20 28 6 4 - - - - -

Other

Alkalinity 74 39 26 23 6 3 . . . . 1 -

B icarbonate 35 31 31 29 9 - . . .. ..

Chloride, dissolved 8 75 13 12 . . . . . . ..

Color 55 56 13 9 2 16 2 - 2 - - -

Residue, filterable, total 71 78 16 4 1 1 . . . . ..

Residue, nonfilterable,
total 61 30 28 15 13 3 6 - 2 - 1 -

Sulfur, sulfate,total 72 66 13 1

Turbidity 73 51 25 is 1 4 3 1 -

30
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In Appendix 8, mean values have been calculated with respect to annual
stratification-destratification cycles (stratified versus unstratified,

above and below the thermocline); changing flow conditions in the Chatta-

hoochee River below West Point Dam (maximum versus minimum daily release);
and depth weighted. Mean values are given only to illustrate temporal and

longitudinal rends. Obviously, seasonal perturbations and anomalies are

masked by rjeai values.

For the purpose of the following discussion, West Point Reservoir is a

monomic*ic system that undergoes an annual thermal stratification-destrati-

fication cycle in four distinct stages: (1) The onset of stratification
(thermal density layering) in the spring, (2) a stratified period during the

summer, (3) a fall mixing period or turnover, and (4) a winter unstratified

period. The significance of the spatial and temporal effects o thermal

stratification in West Point Reservoir and on the Chattahoochee River down-
stream from West Point Dam, however, will be covered in much greater detail
in the discussion section which follows.

Physical and Chemical Parameters

Water-quality physical measurements and chemical-concentration data at

stations in West Point Reservoir and the Chattahoochee River below West

* Poinat Dam for the study period are presented in Appendix C-I and C-4. Means

a..d ranges of physical and chemical parameters are presented in Appendix
B-I, B-2, B-3, and B-4. Graphs showing variations in water-quality parame-

ters with reservoir depth are presented in Appendix C-2 and C-5, and iso-
pleths showing the longitudinal variations in physical and chemical parame-

ters are presented in Appendix C-3 and C-6.

Water temperature -

For the study period, mean water temperatures within the reservoir

ranged from 14.7°C (CH-03A) to 27.90 C (CH-04). Minimum water temperatures

during the unstratified periods ranged from b.0C (CII-04) to 11.3*C (CH-

IIA). Above the thermocline, maximum water temperatures ranged from 26.8*C

(CH-12) to 30.9 0 C (CH-04) during stratifiod periods, whereas, below the
thermocline, maximum water temperatures during the same periods ranged from

24.9 0 C (Ci-03C) to 27.5*C (CH-03A).

During unstratified periods, mean water temperatures of the Chattahoo-

chee River downstream froin West Point Dam ranged from 16.10 to 16.2°C during

maximum daiLy release periods and 17.70 to 17.9°C during minimum daily re-

lease periods. 'lean water temperatiires during strati~ied periods were I* -

4%C cooler during maximum daily release periods than during minimum daily

release periods. In 1978, for example, mean water temperatures ranged from

21.90 to 22.7*C during maximum daily release periods, 24.2* to 25.7°C during

minimum daily release periods, and in 1979, 24.0* to 25.5*C versus 24.2* to

25.4 0C.

Specific conductance -

Mean specific conductance during unstratified periods ranged from 44

uraho/cm at station C11-04 to 69 umho/cm at station CH-07. The specific con-

ductance values measured in the undeveloped upper Wehadkee Creek during the

33
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study period ranged from 30 to 106 umho/cm; whereas, in urban watersheds
trittary to West Point Reservoir, such as Yellowjacket Creek, the range was
from 48 to 230 unho/cm. Specific conductance changed very little downstream
in the reservoir during unstratified periods.

During the warmer months, meon specific conductances of 63 to 94
umho/cm above and below the therLiocl~ne were associated with the effects of
thermal stratification. The highest values were recorded in anoxic hypolim-
netic waters and ranged from 77 (CH-)3C) to 230 (CH-08) umho/cm. During the
1978 stratified period, there was a sharp decrease in Fpecific conductance
above the thermoclite from CH-10 to Ur-03C. Below the thermocline, mean
conductances were relatively constant downstream to CH-07, and then de-
creased slightly to CH-03C. In 1979, specific conductance above the thermo-
cline was nearly constant, with the exception of an increase at CH-05A. Be-
low the thermocline, mean specific conductances increased downstream to
CH-03C.

Specitic conductance varied little in vertical profile at the dam pool
(CH-OC), which resulted in little variation of specific conductance in the
Chattahoochee River downstream from West Point Dam. Neither varying flow
conditions nor season seemed to have much influence on --pecific conductance
values; means ranged from 60 to 73 umho/cm during the entire study period.
Speci'ic conductances of maximum daily release water remained relatively
constant. Minimum daily release water, however, showed a downstream in-
crease from station CH-01B to station CH-OlD. The increase is probably due
to inputs of treated wastes to the Chattahoochee River from LaGrange, Ga.,
and Lanett, Ala.

Oxidation-reduction potential -

Redox 'oxidation-reduction) potential values ranged from a mean of 265
1aV in Wehadkee Creek (CH-13) to a mean of 595 mV at CH-12 in the main-
channel headwaters of the reservoir. Maximum redox potentials (645-690 mV)
characteristic of highly oxygenated waters occurred during unstratified
periods. Redox potentials remained relatively constant with depth during
the unstratified periods. With the onset of thermal stratification, there
was a gradual increase in redox potential from the water surface to the
epilimnial-metalimniaL boundary, and a drastic decrease in redox potential
from the hypolimnial-metalimnial boundary to the reservoir bottom. Minimum
redox potentials were, therefore, recorded in anoxic hypolimnetic waters
during stratified periods and ranged from 50 mV at CH-08 to 415 mV at CH-lO.
Mean redox potentials below the thermocline during stratified periods in
both 1978 and 1979 were lower in Yellowjacket and Wehadkee Creeks than in
the main channel.

Redox potentials in the Chattahoochee River downstream from West Point
Reservoir were generally lower during maximum daily release periods than

during minimum daily release periods. The lowest values recorded during
maximum daily release ranged from 190 to 245 mV and during minimum daily

release from 235 to 390 mV. During unstratified periods, the difference in
redox potentials between maximum and minimum daily release waters was slight
compared to redox potentials of maximum and minimum daily release waters

4 during stratified periods. Mean redox potentials in the Chattahoochee River _

downstream from West Point Reservoir were generally higher during unstrati-
fied periods (560 to 575 mV) than during stratified periods (375 to 535 mV),
and generally increased with distance downstream from the dam.
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Dissolved oxygen -

Mean DO (dissolved-oxygen) concentrations ranged from 6.7 mg/L at CH-08
to 8.5 mg/L at CII-12 during the unstratified periods and from <0.I mg/L at

several sampling sites, to 13.4 mg/L at CH-07 during the stratified periods.
During stratiLication, the hypolimnetic waters became anoxic (DO <0.1 mg/L),

or nearly so, from CH-1O downstream to the dam pool. On the other hand, the

epilimnetic waters were often supersaturated as a result of autotrophic
photosynthetic activity.

Mean DO concentrations in the Chattahoochee River downstream from West

Point Dam were substantially lower during stratified periods (4.6 versus 7.7

mg/L) due to the release of anoxic hypolimnetic water and were ,:oticeably
lower during maximum daily release periods than during minimum daily release
periods. For example, when the reservoir was unstratified, mean concentra-

tions in the river below the dam ranged from 7.2 to 7.5 mg/L during maximum

daily release periods and from 7.7 to 8.2 mg/L during minimum daily release
periods. During stratified periods, mean (oncentrations ranged from 3.3 to

4.9 mg/L during maximum daily release and from 5.2 to 6.0 mg/L during mini-

mun daily release. Higher DO concentrations during minimum release periods
were a result of minimum daily release water having more surface area to
water volume for reaeration and longer time of travel (more time for reaera-

tio; to occur) between measurement sites than maximum daily release water.

ph values ranged from 5.4 (dam pool) to 8.4 (CH-10) durinig unstrati-
fied periods. During stratified periods, pH values below the thermocline
ranged from 5.2 (CH-08) to 7.4 (CH-03C), and above the thermocline ranged
from 5.4 (CH-08) to 9.8 (CH-03C).

Stratification In the reservoir had a noticeable influence on the pH of

the Chattahoochee River downstream from West Point Dam. Release of anoxic
hypolimnetLc waters during the stratified periods resulted in lower pH
values during maximum daily release periods. In 1978, mean p11 values ranged
from 5.8 to 6.3 during maximum daily release periods and 6.0 to 6.8 during
minimum daily release periods. In 1979, mean pH values ranged from 6.0 to
6.4 during maximum daily release as compared to 6.3 to 6.6 during minimum

daily release periods. During unstratified periods within the reservoir,
however, there was little difference in phi values between maximum and mini-

mun daily release water. Mean pH values ranged from 6." to 6.5 during maxi-

mum daily release and 6.3 to 6.5 during minimum daily release.

Euphotic depth -

The tipper layer of water in which light supports biological productiv-
ity is called the euphotic zone. The base of the euphotic zone is the depth

at which the light intensity is 1 percent of that at thr! surface and

approximates the depth at which the rate of photosynthesis and the rate of
respiration are equal. The quantity of light and the depth to which light

penetrates are therefore significant factors in determining the amount and

form of biological productivity.

Euphotic depth values within the main channel of the reservoir ranged

from I m (CH-IIA) to 6 m (CH-03C). The longitudinal distribution of
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euphotic depth and its relation to total seston for selected sampling trips
s illustrated in figure 3. Total seston is defined as the weight of the
total suspenied matter in water and includes both living and nonliving
materiil. In the lotic section of the reservoir, euphotic depth probably
was a function of the loading of nonfilterable residue (suspended solids),
whereas in the lentic section, it was mostly a function of biological
activity.

The classical subjective Secchi disc visibility depth was also deter-
mined. Mean transparencies ranged from 0.49 m at CH-IA to 1.60 m at CH-
03C. [he lowesL values recorled canged from 0.15 to 0.55 m during periods
of hea-ry rainfall and subsequent runoff and the highest values recorded
during summer low-flow periods ranged from 0.65 to 2.20 m. The relation
between Secchi disc visibility depth and euphoric depth (measured by a sub-
marine photometer) is illustrated in figure 4. The values of the Secchi-
disc visibility measurements were approximately 30 percent of those deter-
mined by the submarine photometer.

Residue, nonfilterable and filterable, total

Mean nor.filterable-residue concentrations in the Chattahoochee River
upstream from its confluence with Yellowjacket Creek were about twice those
downstream from the confluence (32 to 40 mg/L versus 12 to 16 mg/L) duriag

unstratified periods. Mean concentrations above the thermocline were ex-
tremely low at all stations in 1978 and 1979 (3.0 to 5.6 mg/L). Mean con-
centrations below the thermocline showed a same sharp drop between CH-07 and
CH-05A as occurred during the unstratifie,' period. In 1978 mean concentra-
tions were 29 to 33 mg/l, upstream from Yellowjacket Creek versus 5 to 17
mg/L do4nstream, and in 1979 mean concentrations were 20 to 25 mg/L upstream
and 8 t. 20 mg/L downstream.

Flow fcom the reservoir had little effect on the amount of nonfilter-
able residue downstream from West Point Dam during stratification periods.
However, water releases during the unstratified periods did affect the con-
ce:itrations. Means ranged from 12 to 22 mg/L during maximum daily release
periods and from b to 9 mg/L during minimum daily release periods. Gener-
ally, mean concentrations did not show much variation from one station to
another.

Filterable-residue concentrations were low and uniform with respect to
depth and time at all stations in the reservoir. Thermal stratification did
not have much effect upon filterable residue distributions, though in 1978
mean and maximum concentrations in Yellowjacket and Weh-adkee Creeks were
higher than those in other parts of the reservoir. Filterable residue con-
centrations in the Chattahoochee River downstream from West Point Dam were
about the same as in the reservoir, and did not vary appreciably with flow

* conditions.

Turbidity -

Mean turbidities measured in West Point Reservoir during unstratified
periods ranged from 13 NTU (nephelometric turbidity units) at CH-03C to 33 S
NTU at CH-07. A sharp decrease in mean turbidity occurred between CH-07 and
CH-05A. During stratified periods, mean turbidities were generally much
higher in the hypolimnion than in the epilimnion. Above the thermo-.line,
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mean turbidities for the reach of the reservior between CH-1O and CH-03C

ranged from 1.7 to 5.9 YTU, whereas below the ther~nocline mean values ranged
from 5.8 to 31 NTU.

Flow downstream from West Point Dam seemed to have little influence on

turbidity in the Chattahoochee River. Values were generally less than 10

NTU, but maximum values between 30 and 35 NTU were recorded during some
periods.

Color -

The color of water in lakes and reservoirs defends on the spectral

quality of light that is transmitted through the surface. Generally, color
is attributable to dissolved organic matter, such as hu-uic acids, and these
compounds typically absorb most strongly at shorter wavelengths (Wetzel,
1975).

"Apparent" water color (unfiltered sample), as distinguished from

"true" water color, was determined in this study by visual comparison with

the standard platinum-cobalt scale (Pt-Co units).

Color values in the reservoir were, for the most part, low and uniform

during unstratified periods and had means which ranged from 11 Pt units at
CH-07 to 26 Pt units at CH-13. Color values during both 1978 and 1979 were

extremaely low above the thermocline. Mean color values ranged from 15 to 20

Pt units during 1978 and from 4.2 to 12 Pt units in 1979. In contrast, mean

color values were substantially higher below the thermocline at all stations
and ranged from 30 to 70 Pt units in 1978 and from 30 to 39 Pt units in
1979. An extremely high color value of 400 Pt units was measured ia the

hypolimnion of Yellowjacket Creek (CHI-08) during summer stratifirition in
1978. Relatively high color values below the thermocline occur because

reduction reactions in anoxic bottom waters often cause the release of
highly colored substances from sediment.

Alkalinity -

Mean alkalinities (mg/L as CaCO 3 ) in West Point Reservoir for the

entire sampling periods ranged from 12 mg/L in the Chattahoochee River head-
waters (CH-I1A) to 15 mg/L in Yellowjacket and Wehadkee Creeks (CH-08, CH-
13). Although total alkalinity did not vary appreciably with depth or

season at most stations in the reservoir, substantially higher values were

measured in the hypolinnion of Yellovyjacket Creek (52 mg/L in 1978 and 46

mg/L in 1979). Total alkalinity downstream from West Point Dam apparently
was not appreciably affected by stratification and seasonal water dis-
charges. Means and ranges for downstream river stations were similar to

those measured upstream from the dam.

Carbon dioxide -

Carbon dioxide concentrations were calculated from field measurements
.gof pli and laboratory deLerminatione of alkalinity. Means for the entire

sampling period (reservoir only) ranged from 9. 1 mg/L at CH-12 to lb mg/L at

CH-0)4. The greatest ranges in CO2 concentrations were observed during

periods of thermal stratification. Epilimnetic concentrations were usually

less than 5.0 mg/L because of photosynthetic uptake of CO2 by phytoplankton.
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Associated pH values were often greater than 8.0 near the surface. High CO2

concentrations were calculated for hypolimnetic waters having pH values less
than 5.5. Maximum concentration., under these conditions ranged from 72 mg/L

at CH-05A to 180 mg/L at CH-08.

In the Chattahoochee River downstream from the dam, mean concentrations
of C02 during tl'e winter were low and did not vary appreciably with changing

flow conditions, but release of anoxic hypolimnetic water during stratified

periods substantially increased the CO2 levels during high flow (17 to 39

mg/L versus 5.5 to 31 mg/L in 198 and 13 to 41 mg/L versus 8 to 16 mg/L in -

1979).

Bicarbc.nate -

Rest lts of bicarbonate analyses reflect the same information provided

by alkalinity determinations and are related to calcium carbonate alkalinity
through the equation: [HCOj] = 1.22 x alkalinity (as CaCO 3 ).

Sulfur, sulfate, dissolved-

Mean concentrations of the sulfate ion measured in West Point Reservoir -

were low, with means for the entire sampling period ranging from 2.7 mg/L at
CH-04 to 7.2 mg/L at CH-12. The greatept extremes were found at CH-08
(Yellowjacket Creek) and ranged from 2.0 to I mg/L. Varying flow condi-
tions downstream from West Point Dam also showed no apparent influence on
sulfate concentrations in the Chattahoochee River. Sulfate concentrations
dowiatr.0am from West Point Dam were less variable than those in the reser- "0

voir, with means ranging from 5.4 to 6.1 mg/L and extremes ranging from 3.2
to 8.9 mg/L.

Sulfur, sulfide, total-

Sulfide was found to be present only when the reservoir was stratified.
In the reservoir, concentracions ranged from 0.10 mg/L at station CH-03C to
0.80 mg/L at stations CH-08 and CH-05A. During stratified periods, release
waters down'tream from West Point Dam contained appreciabLe amounts of sul-

fide ranging from 0. 1r to 2.80 mg/L. The maximum value (2.80 mg/L) was
measured at the Lanett, Ala., city water intake (CH-01B). Hydrogen sulfide
odor was often prevalent downstream from the dam immediately after release.

Chloride, dissolved -

Mean chlortde concentrations in West Point Reservoir were extremely low
during the period of study, ranging from 3.5 to 4.4 mg/L. Extremes ranged
from 2.0 to 5.0 mg/L. Mean concentrations downstream from West Point Dam

tanged from 2.9 to 4.9 mg/L and extremes ranged from 2.8 to 6.0 mg/L.

Nutrient Parameters --

*Nutrient concentration data at stations in West Point Reservoir and the
Chattohoochee River below West Point Dam for the study period are presented
n Appendix C-7. Means and ranges of nutrient concentrations are presented
in Appendix B-5. Graphs showing variations in nutrient concentration with
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reservoir depth are presented in Appendix C-8, and isopleths showing the

longitudinal variations in nutrient concentration are presented in Appendix
C-9.

Phosphorus, !otal-

Mean total phosphorus concentrations during unstratified periods ranged
from 0.04 mghL at CH-03C to 0.27 mg/L at CH-12. Both tot il and suspended
phosphorus decreased appreciably downstream from Franklin, Ga., (CH-12) to
the Ian pool (CH-03C) . Generally, total phospliorus measured i-i release
waters downstream from West Point Dam reflected concentrIt ions at tie daa

pool during unstratified periods. Mean concentraLion in the rlease 4caters
ranged from 0.03 to 0.06 iag/L. Flow conditions had Little (ftect on the

total phosphorus measured at downstream stations.

Thermal stratification in the reservoir was found to bc a factor

affecting the vertical distribution of total phosphorus. Mieai total )hos-

phorus in the reservoir during he 1978 and 1979 stratificarion periods

ranged from 0.02 to 0.07 mg/L above the thermocline and ran6ed fro.n 0.05 to
0.15 mg/L below the thermocline. Total phosphorus concenrri i&oa:s in the

water column decreased substantially downstream toward the lam sool (0.20 to

0.43 mg/L at CH-12 compared with 0.00 to 0.13 at CH-03C). lot.il phosphorus

c) ,centrations in the reach of the Chattahoochee River downst ream from the

r.!servoir ranged from 0.01 to 0.12 mg/L during both years. The concentra-

tions during periods of maximum release were slightly lower from those

during periods of minimum release.

Phosphorus, orthophosphate, dissolved -

Dissolved orthophosphate concentrations in the reservoir decreased in

the downstream direction from CH-12 to CH-03C. Mean concentrations during

unstratified periods ranged from 0.01 to 0.12 mg/.. During stratified

periods of 1978-79, mean concentrations ranged from <0.01 to 0.03 rig/L above

the thermocline and ranged from 0.01 to 0.08 mg/L below the thermocline.
During stratified periods, epilimnetic concentrations of dissolved ortho-

phosphate from CH-I0 downstream to CH-03C were at times below detection

limits (<0.01 rag/L), while hypolimnetic con,.entrations were measured .s higt,

as 0.20 mg/L (Yellowjacket Creek). Dissolved orthopnosphate concentrations

in the Chattahoochee Rtiver downstream from the reservoir ranged from <0.0i

to 0.06 mg/L. Variations in flow from the reservoir had little effect on

the dissolved orthophospha-e concentrations measured at downstream stations.

Nitrogen nitrite plus nitrate, total-

In general, nitrite plus nitrate concentrations in West Point Reservoir

were lower dur1i,- stratified than during unstratified periods. During

cra tifi.:,J periud:, above the thermocline, mean concentrations in the mainl

c hann raned fr-,' ,. 7 to 0.40 mg/L and below the thermocline, mean con--

ciitraclon rin ged from 0.14 to 0.72 mg/l.. During the unstratified periods,

'lea:i nitrite pl ,, nitrate concetrations ranged from 0.49 to 0.74 mg/L in
the iaain,, cwiti,! ani frta 0.1(. to 0.58 mg/L in Yellowjacket and Wehadkee

:r,',4 [L the , nat ainochee River downst ,ram from West Point Dam, mean

c ic, , ,tratiOns ;! nitr.te plus ittrate raaged From 0.39 to 0.52 mg/L d iring
}I,-' rTitCAtL[fledl ;_ -is, dnd from 0.08 to 0.17 mg/L during stratified

pert i(1s.
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Aitrogen, ammonia, total-

Mean ammonia concentrat!onF- during the unstratified periods ranged from
0.15 mg/L (CII-A) to 0.29 mg/L (CU-1O) in the main channel and from 0.11
mg/L (CII-04) to 0.29 mg/L (CI-OP) in the tributaries. Stratification had a
pronounced effect on the vertical distribution of tnmonia in the reservoir.
Mean concentrations during the stratified periods r;nged from 0.02 to 0.08
mg/L above the thermocline. Below the thermocline, mean ammonia concentra-
tions were relatively high and ranged from 0.30 to 0.65 mg/L in the main
channel and from 0.28 to 0.84 mg/L in both major tributaries. The highest
observed concentration was 2.90 mg/L in Yellawjacket Creek (CH-08). Mean
armaonii concentrations in the Chattahoochee River downstream from the dam

during the unstratified periods in the reservoir ranged from 0. 12 to 0.16
mg/L during maximum daily release compared to 0.U9 to 0.13 mg/L during mini-
(r7m daLly releases. Release of anoxic hypolimnial waters during stratified
periods resulted in even greater increases in ammonia concentrations. Mean

.-oncencrations in maximum daily release waters ranged from 0.16 to 0.29 mg/L
nd in minimum daily release waters neai concentrations of ammonia ranged

from 0.08 t- 0.23 mg/L.

Nitrogen, organic, total-

Mean concentrations ranged from 0.24 mg/L (CH-13) to 0.35 mg/L (CH-12)

during unstratified periods. Mean organic nitrogen concentrations during
stratified periods ranged from 0.33 to 0.57 mg/L above the thermocline and
ranged from 0.13 to 0.3b mg/L below the thermocline. The highest observed
concentrations of organic nitrogen (1.0 mg/L) occurred at CH-08 and CH-07.

Organic nitrogen ccncentrations in the Chattahoochee River downstream
from West Point Dam were about the same as in the reservoir, and did not
vary appreciably with season or with flow from the reservoir.

Carbon, organic, total, and organic, dissolved-

TOC (total organic carbon) and DOC (dissolved organic carbon) concen-

trations measured in West Point Reservoir (luring the study period were low

and varied little, either spatially or temporally. Mean TOC concentrations
during the unstratified periods ranged from 3.5 to 4.5 mg/L. Data collected

during stratified periods indicated slightly more TOC present in .the epilim-
nion than in the hypolimnion at most stations. Mean TUC concentrations in
the Chattahoochee River downstream from the dam were slightly lower than
those in the reservoir and showed no appreciable difference with flow from
the reservoir.

* With the exception of stations CH-I2 and CH-IIA, most of the organic

carbon present was i.i the dissolved phase. Hean DOC concentrations during
unstratified periods ranged from 2.5 mg/L at CH-HA to 3.5 mg/L at CH-08 in
the reservoir and from 2.6 mg/L (CH-0IA during minimum daily release) to 3.9

mg/L (CH-OIL) during minimuri daily release) in the Chattahoochee River down-

stream from West Point Dam.

42



Metal Parameters j

Metal concentration data from stations in West Point Reservoir and the
Chattahoochee River below West Point Dam for the study period are presented
in Appe-ndix C-10. Means and ranges of metal concentration data are presen-
ted in Appendix B-6. Graphs showing variations in iron concentration with
reservoir depth are presented in Appendix C-l1, and isopleths showing the
longitudinal variations in iron concen-ration are presented in Appendix
C-12.

Sodium, calcium, potassium, and magnesium, totals -

The major alkali and alkaline earth metals measured fa West Point
Reservoir and the Chattahoochee River downstream from West Point Dam display
the abundance ranking, Na>Ca>K>Mg. Mean sodium concentrations ranged from
4.4 to 5.1 mg/L in the reservoir and frow 3.8 to 6.2 mg/L. in the river. Ex-
tremes for all stations sampled ranged from 2.9 to 7.3 mg/L. Mean calcium
concentrations ranged from 3.4 to 4.2 mg/L in the reservoir and from 3.3 to
4.3 mg/L in the river. Extremes ranged from 2.8 to b.5 mg/L. Potassium

ranged from 1.1 to 2.1 mg/L for all stations sampled. Magnesium, the least
abundand of these constituents, showed the least amount of variation. Means
ranged from 1.1 to 1.3 mg/L and extremes ranged from 0.9 to 2.0 zg/L.

I--on, total -

Mean total iron conceatrations during unstratified periods ranged from
700 ug/L at CH-03C to 2,400 ug/L at CH-12. Stratification had a strong in-
fluence on the distribution of iron in the reservoir. Mean total iron con-
centratlons above the thermocline, during thermal stratification ranged from
120 ug/L at CH-05A, CH-03C, and CH-13 to 250 ug/L at CH-10 in 1978 and from
120 ug/L at CH-03C to 660 ug/L at CH-08 in 1979. In sharp contrast, mean
concentrations below the thermocline ranged from 880 ug/L (CH-03C) to 4,400
ug/L (CH-08) in 1978 and from 1,100 ug/L (CH-07) to 4,800 ug/L (CH-08) in
1979.

With few exceptions, mean total iron concentrations in the Chattahoo-
chee River downstream from West Point Dam were higher during maximum daily
release periods than during minimum daily release periods, and this pattern
was consistent throughout the sampling period. Maximum daily release mean
total Iron concentrations ranged from 600 to 980 ug/L during unstratified
periods and from 730 to 1,040 ug/L during stratified periods. Minimum daily
release mean concentrations, on the other hand, ranged from 520 to 570 ug/L
during unstratified periods and frout bOO to 940 ug/L during stratified
periods.

Iron, dissolved-

Spatial and temporal patterns in dissolved iron distributions were
similar to those observed for total iron. Mean concentrations during the
unstratified periods ranged from 40 ug/L at CH-03C to 700 ug/L at CH-08.
Mean concentrations below the thermocline during thermal stratification

.4 * ranged from 290 ug/L at CH-03C to 3,300 ug/L at CH-08 in 1978 and from 30
ug/L (CH-1O) to 3,500 ug/L (C|{-08) in 1979. Like total iron, mean dissolved
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iron concentrations in the Chattahoochee River downstream from the dam were
much higher during maximum daily releases than during minimum daily releases .'.

when the reservoir was stratified.

Manganese, total -

Mean total manganese concentrations during unstratified periods at
main-channel s tes ranged from 120 ug/L at CH-12 to 200 ug/L at CH-07 and
from 330 to 470 ug/L in Yel]ow jacket and Wehadkee Creeks. The vertical
distribution of total manganese during thermal stratification was similar to
that observed for total iron. Above the thermnocline, mean concentrations
during stratified periods were lower than the whole-water column mean con-
centrations for unstratified periods and ranged from 10 to 70 ug/L. How-
ever, below the thermocline mean concentrations for both 1978 and 1979 were
considerably higher than the unstratified values and ranged from 270 to
'_,900 ug/L.

Mean total manganese concentrations in the Chattahoochee River down-
stream from West Point Dam during the unstratified periods were generally
higher during maximum daily release periods than during minimum daily re-
lease periods, though not by an appreciable quantity. The difference be-

tween concentrations of total manganese at maximum and minimum daily release
during the stratified periods were substantially increased by the release of
anoxic hypolimnetic waters. In 1978, mean concentrations during maximum
daily release ranged from 420 to 490 ug/L as compared with 140 to 230 ug/L
during minimum daily release periods and in 1979, 410 to 510 ug/L at maximum
daily release periods compared with 270 to 390 ug/L during minimum daily
release period.

Manganese, dissolved -

?ean dissolved manganese concentrations during unstratified periods
ranged from 30 to 120 ug/L in the main channel and from 280 to 380 ug/L in
Yellowjacket and Wehadkee Creek tributaries. Mean dissolved manganese con-
centrations above the thermocline during stratified periods of both 1978 and
1979 ranged from less than 10 to 40 ug/L. Mean concentrations below the
thermocline ranged from 150 to 2,000 ug/L, which approached the total manga-
nese concentrations.

Dissolved manganese downstream from West Point Dam varied appreciably
with both flow and season. Mean maximum daily release concentrations during
uistratified periods were anly slightly higher than those for minimum daily

release periods. However, during the stratified period, mean concentrations
were nearly twice as great during maximum daily release periods as during

minimum daily release periods.

Zinc, total -

Mean total zinc concentrations during unstratified periods ranged from
20 to 30 ug/L in the reservoir and from <10 to 20 ug/L in the Chattahoochee
River downstream from the dam. Mean concentrations in the reservoir were

44 .'
' , w* -, - . j"j "'j '' .'"-"•". - .. + .. . . .- .. ,+ .°... 1.. . .. .. . -. - ' .,.,

. . . . - .- -, .° .. . ,+ . . ,. . . . . . -.. ., -, . . . . • .+ , . . . , . . , .A, + . ,, +



slightly higher during stratified periods (3C to 40 ug/L above the thermo-
cline and from 40 to 50 ug/L below the thermocline) than during the unstrat-
ified periods. Mean concentrations downstream from the dam ranged from 30
to 80 ug/L and did not vary appreciably with flow.

Biological Parameters

Biological data collected at stations in West Point Reservoir and the

Chattahoochee River below West Point Dam for the study period are presented
in Appendix D-2 through D-6. A summary of biological analyses are presented

in Appendix B-7 and 0-1.

Phytoplankton -

The distribution of total phytoplankton standing stock values in rela-

tion to time of year and location within the reservoir is shown in figure 5.
The lentic section of the reservoir (stations CH-10 to CH-03C) showed the

greatest biological activity. During stratified periods, the highest con-

centrations of phytoplankton consistently occurred in the upper lentic, or

middle, section of the reservoir (stations Ci-IU to CH-USA); station CH-07
had the highest estimated concentration (666,280 cells per mL) tn June 1978

(Apoendix D-2). The estimates are only crude approximations of standing

st-uck. They are good for determining which species are present in water,

tut tend to overemphasize large concentrations of small-cell organisms such

as those in West Point Reservoir.

Temporal and longitudinal variation of the major groups of phytoplank- -

ton are illustrated in figure 6, and temporal and longitudinal distribution

of selected common phytoplankton at selected stations in West Point Reser-

voir is represented in figure 7. Comparisons utilizing cell-count data

should be made with caution, because comparing a cell of one species with a

cell of another species of different size, volume, and metabolic production

would be erroneous. Certain generalizations about the data, however, can be

made as follows: S
(1) During stratified periods, the dominant group in terms of numbers

per unit volume was the blue-green algae (Cyanophyta). Agmenellum

guadruplicatum, Anacystis Inceria, and Lyngbya contorta were the

most prevalent.
(2) The lutic section (vicinity of CH-12) was represented by forms

characteristic of benthic riverine communities, for example,

Gomphonema parvulum and Nitzschia palea.

(3) The ecotone between lotic qnd lentic environments (vicinity of

CH-11A) was characterized by high species richness as a result of

having representative species from both en,:ironments.

(4) There was an increase in true plankters comprising the communi-

ties, as the distance to the dam pool decreased.

Chlorophyll a -

All algae contain chlorophyll a. Chlorophyll a is the molecule that

absorbs light energy from the sun and transforms it into chemical energy in

the photosynthetic process. Measurement of this photosynthetic pigment can

give insight into the quantity of algae present and, if measured over i time
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interval, can provide an estimate of primary production. Because chloro-
phyll a concentration varies with cpecies and with environmental and nutri-

tional factors which do not necessarily affect total algal biomass, esti-

mates based on chlorophyll measurements are relatively imprecise, as indi-
cated by the scatter in the relation presented in figure 8.

In the lotic section of the reservoir, the chlorophyll values ranged
from 1.12 to 9.36 ug/L and in the lentic section, the values ranged from

2.99 to 35.0 ug/L. The high chlorophyll values (2.72-35.0 ug/L) in March
1979 (Appendix D-1) probably occurred at the same time as a spring diatom
population maxima. This could not be substantiated because supJp)rtive cell-

count data were not obtained.

Algal growth potential -

The longitudinal distribution of algal growth potential concentrations

for selected data-collection trips is illustrated in figure 9. A maximum
algal growth potential value of 48.0 ug/L was obtained at the uppermost

data-collection station (CH-12) at Franklin, Ga., on July 13, 1978, whereas

a minimum value of 0.4 ug/L was recorded at the dam pool station (CH-03C) in

August 1978.

Zooplankton -

Distribution of total zooplankton standing stock values in relation to

time of year and location vithin the reservoir is represented in figure 10.

The lentic section of the reservoir (stations CH-10 to CH-03C) showed the

greatest zooplankton activity, ranging from 1,000 to 284,160 organisms/m 3

(Appendix D-3). The largest concentrations of zooplankton were reported

during early summer and autumn. During stratified periods, the highest con-

centrations of zooplankton occurred in the midsection of the reservoir (sta-

tions CH-07 and CH-05A); station CH-OSA had the highest reported concentra-

tions (284,160 organisms/m 3 ) In June 1979. Inferences should not be made

based on differences between 1978 and 1979 zooplankton data because of a
change in sampling methodology. The 1978 data probatly are not indicative

of the annual distribution of zooplankton standing stock due to poor samp-

ling design.

The zooplankton communittes in West Point Reservoir consisted primarily

of rotifers, cladocerans, and copepods (fig. 11). Rotifers were the pre-

dominant animal plankters both spatially and temporally. Cladocerans and

copepods comprised larger f[actions of the communities at the dam pool (sta-

tion CH-03C) compared to upstream stations and at all stations during spring

and autumn.

The temporal and Longitudinal distribution of selected representative

zooplankton species are presented in figure 12. For the sampling period,

Conochilus unicornis and Keratella crassa were the most abundant rotifers

and Bosmina longirostris and Diaphanosoma brachyurum represented the most

frequently observed cladocerans. Because of inadequacies in the taxonomy of
4 larval stages, tile majority of copepod specimens were riot identified to the

species level. The fauna of the lotic section were low in species richness

and was represented by furms characteristic of benthic riverine communities,
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for example, the Bdelloid rotifers (Hynes, 1970). Species richness and true

plankters comprising the populations increased as the distance to the dam

decreased (Appendix D-3).

The majority of species in figure 12 had population maxima in 1979

occurring in early summer and nidautumn. At stations CH-05A and Cd-03C in

1979, the highest species richness coinciled with the early s immer (June)

and midautumn (October) population maxima (Appendix D-3). At CH-10 and tH-

07, the highe t species richness in 1979 coincided ,4ith summer (June, July,

and August) population maxima. Population maxima of Trichocerca spp.and

Conochiloides spp. appeared to coincide with the midsummer maxima of blue-

green algae populations (figs. 7 and 12). Changes in the temporal and spa-

tial distribution and composition of zooplankton populations ace extremely

complex; therefore, these generalizations should be interpreted with

caution.

Fecal coliform -

The fecal coliform bacteria group (Eschericia coli and variants) is

currently considered the most easily determined and reliable bacterial indi-

cator of fecal contamination. Fecal coliform grow mainly in the intestines

of warm-blooded animals, including man. iecal coliform density is, there-

fore, indicative o" the relative magnitude of fecal wastes from warm-blooded

aniri.ls. Though generally nonpathogenic, fecal coliform bacteria indicate

th! probable presence of pathogens. Most water-quality standards are based

oa fecal coliform densities.

Fecal coliform densities were determined at only one station (CH-12),

at the headwaters of the reservoir. Estimated counts at this station ranged

from 20 colonies/100 mL in December 1979 to 5,100 coloaies/100 mL recorded

in April 1978 (Appendix D-6). For the 1978 and 1979 data-collection

periods, the geometric mean was 300 colonies/QO0 mL. In most samples, an

unknown organism was found to completely obliterate and interfere with fecal

coliform growth and development on the membrane filter. Most of the fecal

coliform densities should be considered low estimates, because of the inter-

ference during analysis. A need exists to determine whether this unidenti-

fie.1 organism is pathogenic.

Fecal streptococci -

Fecal streptococci is another group of organisms which can be used to

indicate potential fecal contamination. Fecal streptococci tend to survive

longer in the environment than do fecal coliform and some investigators con-

sider it a better indicator of fecal contamination. Fecal streptococci

occur in large numbers in the enteric discharges of warm-blooded animals.
They do occur in small numbers in cold-blooded animals and are rarely found

in soil. In contrast to the fecal coliform, fecal streptococci is a member

of a large group of organisms which can cause disease in man.

Fecal streptococci densities at station CH-12 ranged from 7 to 3,000

colonies/100 mL. Fecal streptococci densities at other stations within the

* reservoir were not found in significant numbers. The estimated counts

ranged from less than I to 180 colonies/100 mL, with a geometric mean of 7

colonies/10) mL for the combined stations.
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".C./F.S. ratio-

Fecal coliform and fecal str ptococci of themselves cannot indicate
whetner feces from which they came were of human or other warm-blooded ani-
mal origin. The ratio of fecal coliform to fecal streptococci (FC/FS) can
be useful if it is important to differentiate between human and animal ori-
gins of enteric )acteria. This ratio, however, must be used with caution
because the resutts are dependable only if the samples are collected where
the time of travel downstream fron the source of the bacteria is less than
24 hours (Hillipore, 1973). flowe- er, this limitation has been overlooked in
many irvestigations.

Figure 13 illustrates the range of values utilized in the ilterpreta-
ion of results listed in Appendix D-b. At station CH-12 the FC/FS ratio

values ranged from 0.09 to 22.8b. Most of the values, however, indicate
that the fecal contamination was predominantly of human origin. These val-
ues, as all FC/FS ratio values calculated for the study, were not screened
for compliance with time of travel restrictions. The results may be inter-
preted only as qualitative indicators of the source of the fecal material.

Figure 14 illustrates the longitudinal distribution of fecal coliform
and fecal streptococci concentrations and FC/FS ratios in the Chattahoochee
River below West Point Dam during maximum daily releases Eor selected
periods. The highest concentrations of these organisms occurred during the
late summer months (August 1978 and September 1979). Fecal coliform and
fecal s:reptococci concentrations generally increased as the distance down-
stream from the dam increased. This was probably a result of municipal
waste discharges from West Point and LaGrange, Ga., by way of Long Cane
Creek and from Lanett, Ala. The high ratios (greater than or equal to two)
during ninimum daily release periods indicates a predominantly human source
of the ontaminatton. Fecal coliform concentrations tended to be lower
duriig maximum daily release periods, probably as a result of dilution of
municipzl wastes by reservoir release water. Fecal. streptococci, on the
other hend, tended to be higher during maximum daily release periods. A
great deal more data, however, would be required to substantiate these
generalities.

Seston and ATP -

The concentrations of volatile seston and ATP (adenosine triphosphate)

:ollected from West Point Reservoir during the 1978-1979 data-collection
periods ranged from <0.1 to 23 mg/L and from 0.10 to 4.4 ug/L, respectively.
The longitudinal distribution of volatile seston in relation to viable sus-
pended organic matter as estimated by ATP is shown in figure 15. The rela-
tion between plankton biomass and volatile seston is not well defined be-
cause of the relatively large loads of allochthonous volatile seston from
the Chattahoochee River. For example, the high concentration of volatile
seston during the first week in May 1978 (fig. 15) can be attributed to a
storm event which contributed large quantities of allochthonous seston to
the reservoir. During stratified periods, volatile seston in the lentic
section of the reservoir did, generally, coincide with plankton biomass. A
cautious approach must be taken when interpreting and estimating plankton
biomass from seston values because the seston usually includes varying
amounts of non-living matter.
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0 Figure 13.--Range of values utilized in the interpretation
of fecal coliform to fecal streptococci ratio data.
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I

ATP represent only viable organic particulate material and is propor-
tional to the total biomass. The universal occurrence and central role of
ATP as the primary energy donor in living cells make Lt an excellent indica-
tor of the presence of living material. ATP, generally, coincided with
plankton bioma-is (fig. 15).

Benthic invertebrates -

Results of benthic invertebrate identification and enumeration are pre-
sented in Appendix D-4. The lotic section of the reservoir was character-
ized b; higher generic richness and fauna indicative of a riverine environ-
ment. The dominant benthic invertebrates included Rheotanytarsus, Simulium,
Tricorythodes, Hydropsyche, and Cricotopus. The lentic section had lower
generic: richness and benthic fauna indicative of limnetic environments.
Cyrnellus, Limnochironomous, and Plumatella were the most abundant

organisms.

Piumatella was the most conspicuous component of the benthic fauna in

the lentic section. Plumatella is a representative of the phylum Bryozoa,
class Ectoprocta. Another Ectoproctan genus, Pectinatella was also commonly
found, developing on submerged objects in the shallow shore zone of West
Point Reservoir. Both Plumatella and Pectinatella had population maxima
occurring during the summer. Bryozoans are rarely animals of quantitative
or economic importance in freshwater (Pennak, 1953). Sessile forms like
Plumatella and Pectinatella, however, occasionally form massive colonies
that can become conspicuous members of shallow reservoirs. Information on

the ecology of species '.n these genera is scanty, therefore the significance
concerning their presence Is uncertain.

The phylum Arthropoda had the largest number of benthic invertebrate
gesnera represented at tie downstream river stations. The caddisfly Cheuma-
topsyche and the chironomid Polypedilum were the most abundant genera. The
data available do not permit inferences on temporal and longitudinal vari-
ation in benthic community structure.

Benthic algae -

The Bacillariophyta (diatoms) dominated the !)hytolenthic community at
station CH-OLA (downstream from the reservoir), the only benthic algae

sampling site. Achnanthes minutissimam, Gomphonema angustratum, Gomphonema
gracile, Gomphonema parvulum, and Synedra rumpens were the most ab-indant

species.

The Chattahoochee River below West Point Dam exhibits modifications of4 chemical and physical parameters that profoundly influence benthic communi-

ties. Post ible controllilg factors include temperature, flow, substrata,

turbidity, and dis'olved substances. However, the limited amount of data
available do not permit inferences to be made as to the effects of reservoir
releases and flow regulation on the benthic algae and benthic invertebrate

communities of the Chattahoochee River below West Point Dam.

LS
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Bottom Material

Bottom material was analyzed for particle sizes that included clay,

silt, sand, and very fine gravel-size classes. Particle-size distributions
are given in Appendix E-1 and are graphically displayed in Appendix E-2.
Sand-sized particles (73-97 percent of total) were predominant in bottom
material of the lotic section stations, CH-12 and CH-10. In contrast,
bottom material from the upper part of the lentic section, stations CH-7,
CH-5, and CH-8, consisted primarily of silt- and clay-sized particles (59-95

percent of total). Bottom material from the lower )art of the lentic sec-
tion, stations CH-13 and CH-03C, varied in particle size from fine sand to
silt plu; clay. Bottom material collected at the river stations downstream
of West Point Dam had a particle-size distribution of sand and small gravel.
No fine material was detected in any river sample except for a 3 0-percent
fraction at station CH-01A in 1979.

Results of bottom-material analyses for nutrients, trace metals, oil
and grease, and volatile solids are presented in Appendix E-3. Most con-
stituent concentrations were low. owever, measurable concentrations of
total iron (3,700 to 31,000 ug/g), total phosphorus (250 to 2,200 mg/kg),
total organic carbon (10,000 to 49,000 mg/kg), and volatile solids (31,200
to 169,000 mg/kg) were found in bottom material from the lentic section of
the reservoir. The highest concentrations of these constituents occurred
where silt and clay particles constituted most of the bottom material.

Appendix E-4 contains the results of analyses for chlorinated hydrocar-
bois in the bottom material of West Point Reservoir. Most of the chlori-
nated hydrocarbons for whi.-h analyses were performed were not present in the
bottom material sampled in 1978 and 1979. The constituents that were detec-
ted followed the same spatial distribution pattern as that of the chemical
constituents. Measurable concentrations of PCB's (34 to 740 ug/kg) and
_'hlordane (16 to 210 ug/kg) were found in the bottom material from the
lentic section of the reservoir. The highest concentrations of these con-
stituents occurred where silt and clay particles constituted most of the
bottom material.

Fish Tissue Analyses

Results of the fish tissue analyses for selected substances that form
persistent and toxic residues in the environuent are presented in Appendix
F. Most of the tissue samples contained measurable amounts of chlorinated
hydrocarbons and trace metals.

PCB's (polychlorinated biphenyls), chlordane, and DUT and its degrada-
tion products are especiallv notable because of their potential concern to
human health. PCB concentratLons ranged from less than 0.1 to 3,800 ug/kg.
Concentrations of DDT and its derivatives ranged from less than 0.1 to 49
ug/kg. Chiordane concentrations ranged from less than 0.1 to 280 ug/kg.

Zinc, having conceatrations ranging from 2 to 180 ug/kg, was the most
abundant selected trace inetil in fish tissue. The concentrations of other
selected iracc metaLi 4ere much less, ranging from less than 0.1 to 0.8

kig/kg.
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DATA DISCUSSION

Reservoir Stratification and the Effects on Water Qualii.

Thermal Stratification

West Point Reservoir is a monomictic system that undergoes an annual
thermal. stratification-destratification cycle in four distinct stages: (1)
the onset of stratification (thermal density layering) in the spring, (2) a
stratified period during the summer, (3) a fall mixing period or turnover,
and (4) a winter unstratified per-od. The reservoir is weakly stratified

during the summer. The stability and duratioa of summer stratification
depend on inflow water discharge, inflow water temperature relative to
reseroir water temperature, atmospheric temperature, wind velocity, cloud
cover, reservoir morphometry, and residence time.

Field measurements of water temperature provide a qualitative picture
of stratificati.on and mixing patterns. The four stages of the stratifica-
tion-dEstratification cycle in the main ,Iiannel of West Point Reservoir are
shown in figure lb. Figure 16 presents a series of plots of water tempera-
tures in the main channel of West Point Reservoir as a function of depth and
nistance. Each line represents a constant water temperature with respect to
depth and distance along the reservoir reach. Each individual graph repre-
sents the spatial (longitudinal) change in water temperature from Franklin,
Ga. (station CH-12), to the dam pool area (station CH-U3c). Stratification
during the summer was typified by horizontal temperature isopleths (July
1978). Under these circumstances, inflow water from the Chattahoochee River
seems to follow an intermediate horizonta' flow plane of similar density.
During the stratification period, the depth of this interflow probably fluc-
tuates vertically with periodic changes in river temperature. Rapid fluctu-
ations in river temperature at CH-12 are caused by the release of cool water
from upatream reservoirs during the minimum to max'mum daily release regula-
tion cycle (Appendix A-4.1). The fall mixing period is illustrated by the
nearly vertical temperature isopleths shown in the graph for October 1978.
Mixing isually does not occur until the fall, when advective atmospheric
cooling of the surface water and wind-generated thermal convection currents
have lessened the emperature difference between the surface and bottom.
After complete mixing, the entire reservoir was essentially the same temper-
ature, as shown by the graph for January 1979. In the springtime, thermal
stratification occurs, as illustrated by the graph for April-Kay 1979. The
progressive warming of the water by atmospheric advection at the surface of
the reservoir allowed the reestablishment of a vertical density gradient.

In summary, the temperature data indicate that the mixing of inflow
water from the Chattahoochee River with reservoir water depended on the
orientation and extent of thermal density gradients in the reservoir. Dur-
ing the wintertime, when the temperature isopleths were vertical (fig. 16),
mixing of inflow water occurred rapidly throughout the whole dater column. 0
In the summer months, the more dense (cooler) water of the river was con-
fined as an interflow to the part of the water column in the reservoir that
had a similar density.

Yellowjacket and Wehadkee Creek tributaries hai seasonal temperature
patterns similar to those in the main channel. The seasonal temperature -
patterns of these two tributarie$ and a midreach main channel station (CH-
05A) are shown in figure 17. In both 1978 and 1979 the water column temper-
aturer. at the three stations were similar. However, at stations CH-08 and
CH-13, the water columns began to stratify earlier than at station CH-OSA.

* 2
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Numerous studies have shown that a reservoir can significantly affect
the water quality downstream from the data. The data indicate tat West
Point Reservoir Ltffected downstream water quality primarily as a result of
clanges in the chemical natitre of the water column at the dam pool, br'ught
on by seasonal stratification and dissolved-oxygen depletion. Withdrawal
depths at West Point Daia cannot be altered to control downstream water qual-
ity, because the intakes for both the main and the service penstocks are lo-
cated ini a fixed position hear the reservoir bottom and difier by only 1.52
m in altitude. Thus, little difference occurs in the quality of the re-
leased water during periods of maximum and minimum flows through the
penstocks.

Observed water temperatures in the Chattahoochee River downstream from
West Poinc Dam were dependent on the temperature of the bottom water at the
dam pool and on the ambient air temperature. Inflow water temperatures at
Franklin, Ga. (station CH-12), minimum and maximum daily release outflow
water temperatures measured at station CH-1.5B, and the seasonal temperature
distribution in the water column at dam pool station CH-U3C are presented in
figure 18. As expected, observed temperatures at station CH-2.,B were simi-
lar to those measured in the bottom water of the dam pool. Maximum daily
re. !ase and minimum daily release temperat'res at station CH-2.SB (outflow)
a *e generally shifted to the right of the temperatures for station CH-12
Sinflow). The temperature shift indicates the seasonal warming and cooling
of outflow water lagged s~mewhat behind that of the inflow. Since water was
always withdrawn from the same level, temperature differences between mlItl-
mum and maximum daily release periods were generally small. However, these
temperature differences were greater during periods when there was a sub-
stantial difference between the ambient air temperature and the water Lemp-
erature of hypolimnion at the dam pool. River water was more rapidly warmed
by the atmosphere during minimum daily release periods than during maximum
daily release periods (fig. 18).

Dissolved-Oxygen Enrichment-Depletion Cycle

The distribution of DO (dissolved oxygn) in West Point Reservoir wa .
strongly influenced by stratification and mixing. During the study period,
severe hypolimnet ic oxygen deficits occurred in the spring and su i ur imonthb
because stratification curtailed vertical mixing. The oxygen demand in the
hypolimnion was high, lue to decomposition of settled particulate organic

4 matter and benthic biological and chemical oxygen demand.

The seasonal aspects of the dissolved-oxygen cycle in the main channel
of the reservoir are shown in figure 19. Marked metalimnial concentration
gradients indicative of a highly stratified .;ystem are evidenced by the
compressud hiorizontal dissolved-oxygen isopleths seen in the July graph.

For both 1976 and 1979 stratified periods, the highest DO concentration
in the epilimnion occurred in the reach between stations CH-1O and CH--07.
The supersaturated conditions were the result of phytoplankton production.
Th-e effects of high concentrations of phytoplankton, as measured hy chloro-
plyll a, on the iph ard DO concentrations at the surface of the lentic sec-
tion of the reservoir are illustrated in figure 20. Because the photosyn-
theti,- process requires carbon dioxide, a decrease in carbon dtoxide pro-
dutces a decrea e Ln the hydrogen ion concentration and an increase i i p|4.
T'i s'ubsequent release of dissolved oxygen in this process accounts for the
,Igh Di) conceitrationb in the euphotio zone.
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In contrast, hypolnimnetic anoxia is partially a result of downward

migration of autochthonous organic matter when plankton production is high.
The oxidation and respiration process in the hypolimnion consumed the avail-
able oxygen and thus, without adequate mixing, created law DO concentrations

(fig. 19). During July 1978, the main channel was anoxic below a depth of
about 10 m fr,:n station CH-10 downstream to the dam pool (station CH-03C).
It is likely that relatively large amounts of particulate cellular m aterial

settled to the hypolimnion in the reach between CH-<0 and C1-05, and exerted
a high oxygen demand. Conditions were not as severtt during July 1979, when
the anoxic part of the hypolimnion extended below a depth of about 10 m froma
about halfway between stations CH-07 and CII-05A to the dam pool (station
CH-03C).

Hypolimnetic dissolved-oxygen deficits persisted until vertical mixing

* occurred in the fail. The October 1978 graph in figure 19 shows the dis-
solved-oxygen conditions in the main channel of West Point Reservoir during
the mixing period. Sufficient epilimnial cooling just pcior to October 1978

caused a disruption of the thermocline, which allowed vertical mixing to
occur throughout most of the main channel reach. Only the bottom water near

the dam pool (station CH-03C) remained near anoxia during October 16-19,
1978. In January 1979, the entire main channel was well mixed. The April-

May 1979 graph shows the distribution of dissolved oxygen during the initial

stag-s of the 1979 stratification period, which occurred in the springtime.

Hypolimnetic dissolved-oxygen depletion in Yellowjacket and Wehadkee

Creek tributaries was more pronounced than in the main channel, p-rtially

because thermal stratification persisted longer in the two tributaries (fig.
21). These tributaries received small inflows and, therefore, were more

lacustrine than the main channel because the metalimnion was not subjected

to the destabilizing influence of higher velocity inflow and shnrt-term

t,.nperatkire fluctuation caused by regulation of the Chattahoochee River.
This observation suggests that water-quality problems associated with dis-

solved-oxygen depletion would have been more pronounced in the tributaries
thiai In the inat chantel. The depth-time dtssolved-oxygen isopleths of

Y,.lLowjacket C(rcek (station CH-J8) show that anoxic conditions were present
')-n April through August 1978 and from March through September 1979, or

iear Ly 50 percent t the data-colLection period. In Wehadkee Creek (stati .
uAH-13), the IYpo ii:,ii on was anl, xic from May through August 11478 and from May

t hru i,,lh Sept ,mner 1979, or about 40 perce tir if the t ire. By coinparisorl, tfh
,)ttom water it statiLou CH-05A in the main channel was anoxic only ormng

fune ,md .J , 1'. I and fr,)n June through Septuber 1979, or about 20 percent
Of till ti ,-.

m1e tht fore critical degradations in water quality that occurred
dtt. reav traa West Poilt Dam was the lower DU concentration caused by diL-

,Li gt of in x I: atoir during periods of stratification. For a discussio;.

,, -~.~ .auarViOldtiuns , ,,ple s. refer t( the Water-Qual ity Cr1 terl.

rt i rt;ort. Tiie bottom water at the da dool (sLation CH-U3(

,,4 a ,sw end )f Ma,' through the m.Udle of September 1976 ard

,i'1 ,1 .' , j97q° Discharge of this anoxic water resulted in dis-
.',uxbv1i eflt Lrt11 tIa, reoched a :ntn mertime minimum of 2. 5 mg/L
: t I 2 t ( g. 22). [)url', l me- Lt ,,)ncentrations during maxi.-
, ,l i, .4er e: ower than ruoncent rat !,mus daring minimum daily re-

" luL. }:, ., i, 1 ,.11 uf nMlAmuI1 daily rcLkIse discharge occurred iore

i t i, I, ,: 'ixhqil!i daily release JlschAr',e (fig. 23).
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Nonfilterable Residue

Nonfilterable residue in West Point Reservoir has ecologically impor-

tant effects on the aquatic communities in the reservoir as well as economi-

cally important effects on the water users downstream from West Point Dam.
Settling of nonfilterable residue on fish eggs interferes with osmotic

exchange processes and, thus, increases mortality rates (National Academy of

Sciences, 1974). 3ilt and clay particles also are effective carriers of

charged particles such as ferric and manganese ions (Feltz, 1980). Solubi-

lization of sediment-bound iron and manganese during anoxic conditions in

the dan pool of West Point Reservoir resulted in objectionable concentra-

tions of these elements in downstream public water supplies. (Refer to

Water-Quality Criteria section.) Deposition of sediment-bound organic

pesticides in various parts of the reservoir also poses a serious threat to

the aquatic community and human consumers (Feltz, 1980). These resides are

incorporated in the food chain by the beathic community and bottom-feeding

fish. (Refer to Fish Tissue Quality section.)

Seasonal changes in the nature and distribution of nonfilterable resi-

due observed in West Point Reservoir were caused by (1) the increased par-

ticulate loading to the upstream part of the main channel from storm runoff

an, power pulsing (Faye and others, 1978), and (2) accumulation of particu-

1-,tes in the hypolinnion that originated from biological productivity. The

,irst process is primarily velocity-dependent and thus is affected by river

inflow in relation to the pool elevation of the reservoir. High discharges

of the Chattahoochee RivEr at Franklin, Ga., and low pool elevations pro-

duced the highest nonfilterable residue loads. The second process occurred

during periods of high epilimneLic productivity when the reservoir was

thermaally stratified.

Both processes are illustrated for the main chaanel by the depth-

reservoir reach isopleths of nonfilterable residue in figure 24. Low-flow

conditions and higher pool elevations during the July 9-13, 1978, data-
collection period resulted in a decreased loading of nonfilterable residue

dLe to lower inflow velocities. Though particulate loading to the main

channel was low, high concentiations of suspended matter were observed in

the hypolimnion between stations CH-10 and CH-07. Steep vertical concentra- 0

tion gradients (compressed horizontal isopleths) indicate possible interflow

and much particulate settling. These particulates were most likely of bio"

logical origin. Steep horizontal gradients (compressed vertical isopleths)

indicate that the reach of channel between stations CH-07 and CH-O5A was

functioning as a major sediment sink for the reservoir.

On the other hand, the intense storm activity and higher flows during

thle April 30-May 5, 1979, sampling period resulted in higher concentrations
of particulatc; in the loLic section of the maii channel (fig. 24). At this

time, the reservoir was just. beginaing to stratify. Hypolimnial accumula-

twon of partiI'tIlaLt!S was lot as pronounced as during the July data collec-

tion period, probady because a shorter residence time gave the nonfilter-
ible re;i Iie a lesser chaiice to settLe and accumulate in the ceservoir.

.,otifilterihl.e residue dtsLributions in the main channel at station CH-
',. )"I. 'ei i)Woa1'1<et ;Lail W ehadkee Creeks a-e presented in figure 25. The

, ivii ,iatl I dif1errictf in Lhe distribution was the hypolimnetic accumu-

, ;t dn I t .. s. T,e settling wat3 much in evidence in late summer
i .' i'LL 'iL r. th' Yellowjac..et Creek and Chattahoochee River sta-

,., , lL nottce.,i y ",nt from Wehadkee Creek (fig. 25).
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Iron and Manganese Cycling

Clays prevalent in the Piedmont province of Georgia contain appreciable
quantities of ir,-n and manganese (Cherry, 1961) and are probably the main
source of metal loading to West Point Reservoir. During an intensive river-
quality assessment of the Upper Cnattahoochee River Basin, Faye and others
(1978) demonstrated the role of silt-clay particulates as carriers for the
suspended phases of a number of metals. The seasonal and longitudinal
aspects of the me.tals cycle in this system are illustrated by the series of
depth-reservoir reach isopleths for selected data-collection trips shown in
figure 26. These! example graptis represent total iron distribution in the
main channel during different times of the year and show the effects of up-
stream channel erosion, sedimentation, and thermal stratification. Because
manganese behaves in a manner similar to iron, these illustrations will be
utilized to explain the distribution of both metals.

Thermal stratification and the ensuing hypolimnetic dissolved-oxygen
depletion resulted in the high total iron concentrations at station CII-07 in
J.ily 197b, (fig. 2b). The extent of ferric reduction and subsequent release
of soluble ferrous iron from bottom materials was found to vary spatially
ar.d temporally with the extent of dissolved-oxygen depletion, as can be seen
in figures 19 and 26. Fall mixing and reaeration of the bottom water in the
re'-ervoir reduced iron and manganese concentrations in the water column.
For example, observed concentrations of total iron also were much lower and
more uniform throughout the water column (October 1978 plot in fig. 26).

Most of the total iron in the upper reaches (lotic section) of the
reservoir was in the suspended phase, as li._tie ferrous iron was present in
the water column (Appendix C-1O) in this section. Loading and sedimentation
of particulate iron depend on flow conditions in the Chattahoochee River,
the reservoir pool elevation, and other factors. At higher flows the river
inflow generally carries more suspended material. For example, in July
1978, mean inflow water discharge at Whitesburg, Ga., was 57.2 m3 /s with a
reservoir pool elevation of 193.7 m (Appendix A-I) and total iron concentra-
tions at Franklin, Ga., were about 500 mg/L. However, in 'inuary 1979, mean
inflow discharge wa-; 147 m3 /s with a reservoir elevation of 191.5 m and in-
flow total iron concentrations were about 5,400 mg/L. The data collected,
however, are insufficient to quantify this comp lex relation.

In contrast to the tpper reaches of the main channel, the large in-

4 creases in total iron in the bottom water of West Point Reservoir during
stratified periods were due primarily to the dissolved phase. Extended
periods of hypolimnetic anoxia and low oxidation-reduction potentials resul-
ted in higher Jissolved-iron concentrations. The depth-reservoir reach
isupleths of dissolved-iron concentrations and oxidation-reduction poten-
tials illustrate the association for the main channel (figs. 27 and 28).

4 These figures show that, for downstream reaches of the main channel, high
dissolved-iron concentrations coincide with low oxidation-reduction
potentials.

Important differences between the main channel and tributary environ-
ments in West Point Reservoir revealed by examination of depth-time iso-

4 pleths of total iron in Yellowjacket and Wehadkee Creeks (stations CH-08,
CH-13) and the Chattahoochee River (station CH-05A) (fig. 29). Yellowjacket
Creek tributary showed more persistent dissolved-oxygen depletion than
either Wehadkee Creek tributary or the main channel. These conditions re-
stlted in total iron concentrations that were 3 to 3.5 times greater in the
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Yeilowjacket Creek tributary than samples from Wehadkee Creek tributary, and

from 1.5 to 4 times as much total iron concentrations as samples from the

main ch.innel (fig. 29).

increases in the iron and manganese content of release water from West
Point Reservoir were primarily attributable to the hypolimnetic solubiliza-

t ion of these netaLs during summer moaths when the lower part of the water

column wai anoxic. The increases during minimum and maximui daily release

periods were .,Lstly coLicident with increases in the dissolved metals at the

dam pool (tigs. 30 and 31). During stratified periods in the reservoir,

dissolve' metil concentrations accounted for most of the total constituent

concentrations. During unstratified periods, most of the total constituent

concentrations were comprised of suspended constituents. There was, how-

ever, no appreciable difference in the total constituent netaL concentra-
tions between minimum and maximum daily release periods and no substantial
longitudinal change from stations CH-2.SB to CH-OID (fig. 32).

Solubilization of sediment-bound iron and manganese during anoxic con-

ditions in the dam pool of West Point Reservoir resulted in objectionable
concentrations of these elements in downstream public water supplies. For a

discussion of water-quality violations, refer to the Water-Quality Criteria

section of this report.

Nutrient Cycling

Nutrient input to an iquatic system is important in terms of its impact

on phytoplankton growth and eutrophication. Excluding Yellowjacket and

Wehadkee Creeks, a combination of both point and nonpoint source loading to

the Chattahoochee River is the primary nutrient input to West Point Reser-

voir. Point-source contributions from metropolitan Atlanta dominate during

low-flow periods, while nonpoint runoff predominates during high-flow

periods and storm events (Stamer and others, 1978). This produce-; a rela-

tion between river discharge and nutrient concentration such that the nutri-

ent load is fairly uniform year-round. Treated sewage and urban runoff are

the primary input to Yellowjacket Creek and agricultural runoff is the pri- 0

mary input to Wehadkee Creek.

Inflow water discharge, thermal stratification, biologic activity, and

int.erflow affected the distribution of nutrients in West Point Reservoir.

The influence of these factors in the main channel of the reservoir will be

discussed, utilizing the Lsopleths in figures 33 through 40 as representa-
tive cxaliples.

As s;hown in the !l]v 1978 graphs in figure 33, inflow concentrations of

total phosptiriis and dissolved orthophosphate were high (0.42 and 0.28 mg/L,

re!,pc, y ' ) Jori.lg the it,,tififled periods. An appre!ciable amount of this
0 aumri _ I ,id, a,,evcr, was re'oVed from tile epi Irinion by the time water

,, .t thei r!,strv,, r. Be 'eon stations Crm-IIA and CH-l0, the
, v, i, ii . de...ns, flow valLcities decrease, -n,' vertical mtiXiu .

K,, it, atring dposilJion (fr. 33'j. kemOval of postors
.. im was i.i (bably a e.,i .t -)f settling of particulat-

V/1 . th t norganii , suspe ide3 -,dl eti t and plankton, ind i

t. * ,,,',Lik ,e . i i,to d lved fraction. >';0o-

: , ,, - , .) t sp nded id )',., ) y phosphorus, as shown i iI.,~ -, ,/ ,;; l Lh. I. ftgune 33, wer-e ruia' vfely hIlgh as f ar dowl'SL ream
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as station CH-05A. The suspended fraction was most likely derived from ses-
tonic settling 4ud from material carried by interflow, whereas the dissolved
fraction was probably the result of Gestonic decomposition and the release
of phosphorus from the sediments. The mobilization of sediment-bound phos-
phorus is most prevalent during severe stratification when hypolimnal
waters are ;noxic and have a low oxidation-reduction potential. Once the
water column mi':es in the fall, reaeration and higher oxidation-reduction
potentials could allow much of the hypolimnial dissolved phosphorus to be
removed from the water colurin by coprecipitation with ferric ion
(Hutchinson, 197'5).

The vertical concentration gradients of total phosphorus and dissolved AN
orthophosphate concentrations during the unstratified periods were negli-
gible and horizontal downstream gradients were much more shallow than during
thermal ;tratification (April-Nay graph, fig. 33).

Phosphorus data collected at the tributary stations in the reservoir
during 1978 and 1979 indicate that Yellowjacket Creek (CH-08) had much
greater -,oncentrations of phosphorus than Wehadkee Creek (CH-13). Appreci-
able hypolimnial concentrations of total phosphorus and dissolved orthophos-
phate at station CH-08 were observed during the summer months (figs. 34 and
35). The particulate fraction probably represents a combination of sestonic
settling and particulates from point and nonpoint sources from the city of
LaGrange, Ga. By comparison, the Wehadkee Creek station (CH-13) did not
show appreciable concentrations of phosphorus even though anoxic conditions
were present in the hypolimnion (figs. 3. and 3j).

Phosphorus concentrations in the downstream reaches of the Chattahoo-
chee River were affected by the seasonal chemical stratification and bio-
logical ectivity occurring in the reservoir. Figure 36 shows the total
phosphorus concentrations measured at stations CH-12 and CH-2.5B during
mirimum and maximum daily release periods and the seasonal distribution of
tocal phosphorus at station CH-03C. Figure 37 makes the same comparisons

for dissolved orth)phosphate. The graphs in figures 36 and 37 show that
outflow concentrations of phosphorus from the reservoir generally were low
in relation to inflow concentrations.

Nitrite plus nitrate nitrogen and ammonia nitrogen concentrations dur-
ing the nonstratified periods are illustrated by the April 30-May 5, 1979,

isopleth in figure 38. For most if the reservoir reach the water column was
well mixed, as indicated by Lhe nearly vertical isopleths of nitrite plus
nitrate. The concentrations did show a steady decrease in the downstream
direction. Very little ammonia nitrogen was present in the water column at
this time, as would be expected in a strongly oxidizing environment.

Concentrations of nitrite plus nitrate and ammonia nitrogen were quite

diffecent during the stratified periods as the graphs for July 23-27, 1979,
in figure 38 indicate. Concentrations of nitrite plus nitrate in the epi-
limnion and hypolimnion in the lentic section were lower than the concentra-
tions of the input water at CH-12. The lower concentrations in the lentic
section of the epilimnion were probably due to nitrogen uptake by phyto-
plankton, followed by plankton settling. The lower concentrations of
nitrite plus nitrate in the lentic section of the hypolimnion were probably
due t' the reduction of sestonic organic nitrogen to amm. nia. Relatively
high concentrations of nitrite plus nitrate, however, persisted in the
metai.mnion as far downstream as the dam pool (station CH-03A) as a result

01
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of intertlow. The maximum concentration of total ammonia nitrogen (0.84
mg/L) occurred In the vicinity of river kilometer 340, where dissolved-
oxygen depletion was severe and oxidation-reduction potential was low. Some
of this ammonia probably originated in the underlying sedimeint layers and
from settling particulate detrital material.

The effects of West Point Reservoir release water on nitrite plus

nitrate and ammonia nitrogen concentrations at station CH-2.5B are shown in
figures 39 and 40. Concentrations of nitrite plus nitrate nitrogen were
much higher thar ammonia nitrogen at the dam pool and in the river at sta-
tion CH-2.5B during the winter, when reservoir waters were well oxygenated.
However, concentrations of ammonia nitrogen were much higher than nitrite
plus nitrate nitrogen at these two sites during summer stratification

periods. Denitrification of nitrite and nitrate nitrogen to ammonia nitro-
gen in the ancxic hypolimnetic waters resulted in relatively high concentra-
tions of ammonia nitrogen at the dam-pool site and at the downstream site.

High ammonia concentrations in the Chattahoochee River measured at sta-
tion CH-2.5B coincided with the occurrence of anoxic conditions and high
ammonia concentrations at che dam pool (station CH-03C) (fig. 39). There
were no appreciable differences between ammonia concentrations during mini-
mum ane maximum daily release periods except during periods of high ammonia
concentrations at the dam pool.

Seasonal variations in nitrite plus nitrate nitrogen at river station
CH-2.5E and the seasonal distribution of these ions at the dam pool (station
CH-03C) is presented in figure 40. Nitrite plus nitrate concentrations at
station CH-2.5B were nearly identical to those in the bottom water at the

dam pool.. Low concentrations coincided with the occurrence of anoxic condi-
tions at the dam pool, which is indicative of denitrification.

Biologic Characteristics and Responses to Nutrient Enrichment

Plankton is the aggregate of heterotrophic and autotrophic organisms

whose movements in water are more or less dependent on currents. Plankton

communities are not only a function of water quality; they can have a direct

influence on the physical and chemical properties of concern in water-
quality studies. Plankton consists of plants (phytoplankton), animals (zoo-

plankton), and bacteria. Among these component groups, complex interrela-
tiorns exist.

Chlorophyll-bearing plankton such as algae generally constitute the

greatest portion of the plankton biomass. The quantity of phytoplankton

occurring at a particular station depends on many factors, including sam-
pling depth, time of day, season of the year, nutrient content of the water,

quantity of herbivorous zooplankton, and the presence of toxic materials.

Care must be taken in the interpretation of temporal variations of the

plankton data from this study, because the lack of data throughout the

annual cycle makes it difficult to infer conclusions concerning periodicity
and seasonal patterns in phytoplankton community structure. Some possible
explanations, however, can be given as to the longitudinal distribution of
autotrophic production. Ii the lotic environment, production was probably
limited by one or a combination of the following:
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(1) Water velocities were too great for phytoplankton community

development.
(2) Large concentratiuns of nonfilterable-residue loading reduced the

depth of the euphoric zone.
(3) Grjwth was limited by nutrient deficiencies.

The upper lentic section (middle section of the reservoir) had the

highest autotrophic production (figs. 5, 9, and 10). This was in response
to nut lent availability, a corresponding reduction in wate±r velocity, and

an increase in the euphotic zone depth as the reservoir became more lentic
in ni it'ce. The uptake, utilization, and subsequent depletion of dissolved

orthophosphate and zooplankton grazing appeared to be the principal factors
in the decline in autotrophic production in the dam pocl area during summer
stratified periods (fig. 41). in West Pcint Reservoir during stratified

periods, zooplankton pulses generally coincided or iimmediately followed
phytoplankton pulses. Figure 42 shows the longitudinal distribution of

phytoplankton and zooplankton populations for selected sampling dates. No

single factor (physical, chemical, or biological), however, can be designa-

ted as the cause of the seasonal and longitudinal succession of the phyto-
plankton, because the algae developed in the collective presencc of multiple

factors.

Plankton sampling during the study period was isufficien,it for a thor-

ugh understanding of community structure and dynamics of phyt',plankton and

zocplankton populations In West Point Reservoir. Because many factors in-

fluence the nature and distribution of plankton in reservoirs, tntensiv,

sampling is necessary. It is important to realize that fluctuations in
plankton concentrations are sudden, of short duration, and can be easily
missed. Unless one can sample at least twice monthly throughout the annual

cycle, it is unlikely that plankton community dynamics can be adequately
studied for meaningful management strategies. Even shorter sampling !nter-

vals may be necessary during bloom conditions. Also, absolute values of to-

day's standing stock may have little to do with the environmental variables

at a sampling station. Standing stock is, in fact, yesterday's standing

stock multiplied by the growth rate allowed by yesterday's environment less

a loss term.

Algal assay has become a valuable test for evaluating water quality,

especially In relation to eutrophication (U.S. Environmental Protectiol;
Agency, 1971). AGP (algal growth potential) is defined as the maximum algal

mass (dry weight) that can be produced in a natural water sample under
standarlized laboratory conditions (Shoaf and Lium, 1979). AGP is Lhe algal

mass present at t11 staLioaary phase of the growth curve and is expressed in

milligrams dry weigh t 1oer liter of algae produced (Shoaf and Liim, 1979).

The AGP assay is based on the principal that growth is limited by the

nutrient tiaL is pr-serit in shortest supply with respect to the needs of the

test organism. The significance of measuring AGP is that differentiation
can be made betwet ti1e growth substances of a sample determined by chemical

analysis anl the growth substances that are actually available for algal

growth. By the al,,al response to the addition of nutrients, alone or in

combinations, one cat, alio determine the nutrient or nutrients limiting
algal growth and the potential changes in algal growth with changes in

* nutrient conceitrations.
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The AGP assay data that are derived in the laboratory under controlled
conditions of light and temperature do not necessarily reflect conditions in
the natural aquatic environment from which the samples are taken. Only the
growth potential at a given time is measured under these circuristances, and
many environmental factors that could alter the AGP cannot be simulated in a
laborator3.

*-" AGP-USGS assay data showed that the availability of nutrients decreased
in response to i-icreases in phytoplankton concentrations from the upper to
the lower reache3 of the reservoir (fig. 41).

The AAP:BT (Algal Assay Procedure: Bottle Test) procedure was used to
define possible nutrient limitation in West Point Reservoir, and specific-
ally whether this limitation could be due to nitrogen, phosphorus, or trace
element deficiency. This was accomplished by measuring the growth response
of Selenastrum capricornutum to singular and combined additions of 0.05 mg/L
ihosphorius as KZHPO4, 0.01 mg/L nitrogen as NaNO3 , and 0.01 mg/L EDTA (ethy-

aifediami.ne tetraacetate) as Na2EDTA to the test waters.

Figure 43 shows the effects of nutrient additions to the test water
f-om West Point Reservoir. Growth responses due to nutrient additions were
ccmpared to growth responses in inoculated control flasks. The responses
obtained in the control plus nitrogen and nitrogen plus EDTA additions iden-
tified nitrogen as the primary growth-limiting nutrient during the strati-
fied period in the lotic section of the reservoir. In the lentic section,
the growth response indicated that during the stratified periods, phosphorus

was the primary growth limiting nutrient. 'igure 43 illustrates the effects
of uptake and utilization of nutrients in a-utotrophic produc:tior and the
subsequent depletion of these nutrients as demonstrated by the AGP response.
Also, phosphorub addition in the presence of excess nitrogen seemed to sup-
port growth to its maximum.

Synthetic organic ligands such as Na2 EDTA are added to culture media to

mak! sure trace elements are available to support algal growth. The growth
responses attained with the addition of EDTA, however, were not conclusive.
The algal response to EDTA addition could have been a result of secondary
growth-regulating nutrient deficiencies and(or) the ability of S. capri-
cornutum to metabolize the nitrogen contained in the Na2 EDTA complex.

Eutrophication and West Point Reservoir

Chemical and biological changes within West Point Reservoir and down-
stre:im from West Point Dam are the result of accelerated eutrophication,
largely attributable to the activities of man. Cultural eultrophication,
which is generally manifested by excessive growth of aquatic primary pro-
ducers, could have deleterious effects on the beneficial uses of the reser-
voir and water downstream from West Point Dam.

In response to concern over potential and realized water-quality
deterioration of many lakes and reservoirs in the United States, the Con-
gress Included Section 314-A of the Federal Water Pollution Control Act
Amendments of 1972 and 1977, which required States to classify their lakes
and reservoirs in terms of their degree of eutrophication. For those water -%

bodies found to be excessively fertile, the States are required to develop
nutrient control programs to restore the water quality of such lakes and
reservoirs.
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To accomplish the assessment of reservoir management options described
" bove, it is necessary that water-quality conditions be quantified. A num-

ber of schemes for classifying lakes and reservoirs numerically according to
trophic status have been re3ported in the literature (Dillon, 1975; Larsen
and MIercier, 197b; Vollenweider 1975; hern aad others, 1981; Carlson, 1977;

Canfield and Bachmann, 1981).

To complicate matters even further, there presently exist no gener-
ally accepted definitions of the terms used for the different trophic
states. This .ack of precise definition of trophic statis makes it diffi-

cult to assess the accuracy of all the different eutrophication schemes.
Because the whcle concept of eutrophication and trophic status is subjective

. and highly variable, there is no single approach that will result in unequi-
vocal conclusions concerning the status of or potential for eutrophication.

Nr-ierous attempts have been made to classify West Point Reservoir. The

Georgia Department of Natural Resources (1976) related information from West
lFint Reservoir to the data base of 15 other Georgia reservoirs in the
National Eutrophication Survey. From this data base, a reservoir quality
index ias used to rank reservoirs according to their trophic status and West
* oint Reservoir ranked next to the most eutrophic. Davis and others (1979),
on the other hand, determined that the reservoir was only mesoeutrophic.
Results obtained by Vick and others (1976) lead to the conclusion that

enough phosphorus was present to produce eutrophic conditions in West Point
Reservoir. Their results were plotted against each of three "phosphorus
only" models developed by Vollenweider (1975), Dillon (1975), and Larsen and
-lercier (1976). West Point Reservoir data consistently plotted within the
defined eutrophic zone. J. B. McConnell U.S. Geological Survey, written
commun., 1981), utilizing historic data and data collected during this
study, also evaluated West Point Reservoir as being eutrophic. Care must be

taken in interpreting the results of these various models. Because of the
emphasis on arbitrary ambient total phosphorus levels in these models, ex-
cessive primary production or manifestations of nutrient enrichment were not
considered. Therefore, the models used above are comparative and not pre-
diztive models.

A major point of confusion with existing terminology is that eutrophic
conditions are commonly equated with poor water quality. Poor or excellent
water quality depends on the designated use of that water. Even though
trophic state models evaluated the reservoir as eutrophic, the visually
observed quality and use of the reservoir indicated it was not eutrophic to
the extent that any designated uses of the reservoir were impaired. The
only apparent manifestation of eutrophication in West Point Reservoir during
the study period was the anoxic condition of the hypolimnion during summer
stratified periods. Also, the various segments of West Point Reservoir re-
act differently under similar environmental stress and the trophic classifi-
cation changes at different locations within the reservoir, at various times
of the year, and under diverse hydrologic regimes.

Bottom Material Characteristics

"Particle-sze and constituent concentration data of bottom material

were collected from West Point Reservoir to provide information on the pres-
ence, concentration, and distribution of potentially harmful substances in

the bottom sediments of the reservoir and the river below the dam.
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The downstream gradation of bottom materiAl particle size front sand to

silt plus clay between the headwaters of the reservoir and the dam pool is
indicative of decreasing velocities through the reservoir. Sand-size par-

ticles carried as suspended and bed load by the Chattahoochee River are re-
tained in the upper section of the reservoir as the flow begins to decreabe.

Suspended particles finer than sand continue to settle out as the downstream
velocities prcressively decrease (fig. 44). The particle size of bottom

material from tributary stations were more characteristic of mainstei reser-
voir stations than of the river stations below West Point Dam.

The streambed at the stations below West Point Dam was co;ustantly being

scoured by high-velocity water during release periods. This fact, along
with the probable absence of silt and clay in the release water, accounts

for the sparcity of fine materials in the bottom materials a: these sta-
Lions. The 30-percent fraction of silt and clay at station CH-0IA in 1979
was attributed to problems in obtaining a rapresentative sample through the
cross section. Most of the riverbed at station CH-OIA consisted of scoured
bedrock, except for the immediate river's edge.

Within the reservoir, measurable concentrations of certain chemical
constituents occurred where silt and clay particles comprised most of the
bottom material. The relation of these chemical constituents to particle
size is illustrated in figures 45 and 46. Many of these substances (especi-
ally the chlorinated hydrocarbons) have low water solubility, which favors
their rapid sorption on suspended or sedimented materials.

Little inference should oe made from the comparison between 1978 and

1979 data because any conclusions made utilizAng only two samples I year
apart would be pure conjecture. The important point is that measurable
quantities of potentially hazardous substances were found in the bottom
material.

Fish Tissue Quality

The major sources of chlorinated hydrocarbons and trace metals in water

are runoff from treated lands, industrial discharger, and domestic sewage.
Contributions may also occur in fallout from atmospheric drift and in pre-

cipitation.

Chlorinated hydrocarbons and trace elements in the water commonly reach
reservoirs in concentrations nonlethal to aquatic organisms (National Acad-

emy of Sciences, 1974). These substances have a low water solubility that
favors their rapid sorption on suspended and bottom materials and their
affinity to plant and animal lipids. In reservoirs, bottom materials appar-
ently act as a sink from which these substances are released into the water
according to the solubility of the compound, the concentration in the bottom
material, and the type of bottom material. Therefore, accumulation of these
contaminants in bottom material may lead to toxicity to aquatic organisms or
bloaccumulation within the food chain. For example, concentrations of these
contaminants in water below the practical limits of detection have resulted

in unacceptable residues in fish for human consumption and have affected

reproductior and survival of aquatic organisms.

All of the chlorinated hydrocarbons are subject to metabolic and non-

metabolic degradation in the environment. Specific compounds, however, vary

widely in their rate of degradation, and some form degradation products that
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may be both persistent atid toxic. Chlorinatel hydrocarbons are extremely

stable, degrading slowly or forming persistent degradation products. Aqua-

tic organisms may accumulate these compounds directly by absorption from
water 3r by consumption of contaminated food organisms (National Academy of

Sciences, 1974).

In order to document and substantiate contaminant residue bioaccumula-
tion in West Poi-it Reservoir, whole and fillet (1979 on'.y) fish tissue

samples from two tributary reservoir sites were analyzed for a select num-
ber of chlorinated hydrocarbons and trace metals iv 1978 and 1979. Results

of the 'ish tissue analyses for these select substances which form persis-

tent and toxic residues in the enviconment are presented in Appeihdix F.

Most of the of tissue samples contained measurable amounts of chlori-

nated hydrocarbons and trace metals. PCB's (polychlorinated biphenyls),

chlordane, and DDT are especially notable because of their concern to human

health.

PCB's, which were found in high concentrations (3,800 ug/kg), are

highly persistent and can accumulate in the environment. The National Acad-

emy of Sciences (1974) recommends that aquatic organisms should be protected

so that the maximum residues in general body tissues will not exceed 500

ug/kg. Using this criterion, several whole fish samples frot, West Point

Res. rvoir contained concentrations far exceeding this maximum recommended

co-acentration (Appendix F).

The cyclodiene pesticides (chlordane, dieldrin, endrin, aldrin, hepta-

chlor, and heptachlor epofide) present the greatest hazards of all residual

pesticides. (Refer to Appendix F for ranges of concentrations in West Point

Reservoir fish tissue.) These substances are highly persistent biologically

and readily accumulate in the lipids of terrestrial and aquatic organisms.

Even at low dosages, they are highly active carcinogens and affect the cen-

tral nervous system of man and higher animals, leading to irreversible

changes in encephalographic and beliavioral patterns (National Kesea:ch
Council, 1977).

DDT and its degradation products are of moderately acute toxicity to

man and most organisms. However, low water solubility, high lipid solubil-

ity, and subsequent bioaccumulation make these substances extremely persis-

tent in living organisms. The iajor concern about DDT and its derivatives,

therefore, is not their acute toxicity, but their long-term chronic effects.

* DDT and its degradation products are still present 1978-79) in measurable

amounts (<O.1 to 49 ug/kg) in fish tissue samples in West Point Reservoir,

even though DDT was banned in the United States on January 1, 1973.

The selected trace metals were not present in high concentrations.

However, the need exists 1.)r expanded monitoring of trace metals through the

food chaii Lp to and including mn.

The result of fish tisue analyses during 1978 should not be compared
with tho1e during 1979 becatise of the differences in sampling between 1978
and 1979. :'he i,pariL d screpancies in the PKB data collected in 1978 and
19 79 are, Ir part, d io t, thLe fact that slightly larger fish were collected
tit !97,1 than ji 1,1 Who i dealing with small specimens (young-of-the-

a,. 1, 1r iL t, specimens having a minimum total weight of lOg are
*.,,'dei t,, .: i rti 1, h1 i tlts. The important point, however, is that

4 105

" , * ." -o .° .* . -o' - ", . " ... , - ". . . .- . . ., - . - .. .



I

meisurable concentrations of )otentially hazardous chlorinated hydrocarbons
were found in whole and fille': fish samples of specimens that were substan-
tially smaller than the minimim size permitted for legal possession. If
legal !r larger thin Legal sized fish had been collected, it is probable
that greater concentrations of these hazacdous substances would have been
found in the tissues.

Water-Quality Criteria

An important objective of the study was to define and evaluate water-
quality environmental problems in and immediately downstream from West Point
Reservoi-. Significant water-quality problems were evaluated in terms of
State of Georgia water-quality standards and criteria recommended by the
U.S. Environmental Protection Agency (table 10).

The distinction between criteria and standards is important because the
woruj are not interchangeable, nor are they synonyms for such commonly used
terms as objectives or goals. The National Technical Advisory Committee
(1968, p. vii) on water-quality criteria gave the following definitions:

Sta-idard - "a plan that is established by government authority as
a program for water pollution prevention and abatement."

Cri-eria - "scientific requirements on which a decision or judg-
ment may be based concerning the suitability of water
quality to support a designated use."

Criteria are meant, therefore, only as guidelines to be used in conjunction
with 3 thorough knowledge uf local condit'ons. Realistic standards are
dependent on criteria, designated uses, and implementation, as well as
identification of problems and monitoring procedures.

The standards adopted by the State of Georgia include water-use classi-
fications, criteria necessary to support these uses, and a plan for imple-
mentation and enforcement. The objectives and intent of the State of
Georgia in establishing water-quality standards are to provide enhancement
of water quality and prevention of pollution; to protect public health in
accordance with the public interest for drinking-water supplies; conserva-
tion of fish, game, and other beneficial aquatic life; and agricultural,
industrial, recreational, and other beneficial uses.

Because the State of Georgia drinking-water standards are not appreci-
ably different from the other water-use classifications of aquatic life,
fishing, and recreation, compliance and(or) violations are discussed only
with reference to drinking-water standards. On the other hand, recommended
criteria made to the U.S. Environmental Protection Agency (1976) by the
National Academy of Sciences are quite different from each water-use classi-
fication (table 10).

At present, the section of the Chattahoochee River encompassed by the -
West Point Reservoir study is under three separate classifications (Georgia

Department of Natural Resources, 1980):
(I) Franklin, Ga. (station CH-12), downstream to the confluence with

New River is classified for fishing and aquatic life;
(2) The confluence with New River downstream to West Point Dam is

classified for recreation;
(3) West Point Dam downstream to the West Point, Ga., water intake i.

classified for drinking; and
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(4) The West Point, Ga., wpter intake downstream to Languale, Ala., is
classified for fishing and aquatic life.
Even though sect. cns of West Point Reservoir and the Chattahoochee River in
the study area are not classified for public water supply, the following
discussion of whether chemical aad biological concentrations exceed the
limits of water-quality standards is in relation to drinking-water stan-
dards. This is a realistic approach because municipal water users withdraw
at various locations from Franklin, Ga., downstream to Langdale, Ala.

Most of the parameters listed in table 10 were not present in concen-
trations considered serious in terms of water-quality standards and(or) cri-
teria. Certain parameters, however, are worthy of mention.

Perhaps the most serious concern was the drastically lowered dissolved-
oxygen concentrations during periods of thermal stratification. Water-
quality data show severe hypolimnetic oxygen deficiency in the reservoir
fro.n stations CIl-10 to CH-03C after thermal stratification was established
in the spring of 1978 and 1979. This environment favored:

(1) increase of free carbon dioxide,
(2) Reduction of nitrogen compounds to ammonitum,
(3) Reduction of dissolved sulfate to hydrogen sulfide, and
(4) Solubilization of heavy metals.

Although drinking-water standards and recommendations for aquatic life and
recreation do not realistically hold for the hypolimnion of stratified
reservoirs, they offer guidelines for the prevention of potentially serious
problems downstream from the reservoir. For example, during periods of
severe hypolimnetic anoxia, the release water from West Point Reservoir con-
sistent.y did not meet water-quality standrds for dissolved-oxygen concen-
trations at the data-collection stations immediately below the reservoir

* (fig. 23). During maximum daily release periods of 1978 and 1979 at these
station.,, dissolved-oxygen concentrations ranged from 2.0 to 6.3 mg/L, with
a mean of 3.8 mg/L. The State of Georgia requires a minimum concentration

of 4 mgiL at all times to meet water-quality standards.

Georgia State Ftandards for p1 were not always attained in the reser-
voir and in the river downstream from West Point Dam. Epilimnetic pH values
in the reservoir measured greater than 8.5 on several occasions. High pH
values were intermittent, of short duration, and associated with phytoplank-

ton-photosynthetic activity. Even though such occurrences were technical
violations, they need not be viewed as indicators of a water-quality problem
except as an indication of potential eutrophication. n the river down-
stream from West Point Dam, plH standards were not met during both high and
low flows at all times of the year. The standards were most frequently not
met in the summer when anoxic hypolimnetic waters were released from the
reservoir during maximum daily release periods. The occurrences of low pH
in the hypolimnion during the summer are an indirect problem associated with
a reducing environment and solubilization of metals. During these condi-

tions of low pH, the potential exists for an increase in the toxicity of the
water due to increases in the concentrations of certain metals or metallo-
organic complexes.

At present (1980), there are not standards for nonfilterable residue.
However, "for a high level of protection," it is recommended that aquatic
life not be subjected to concentrations greater than 25 mg/L (National
Academy of Sciences, 1974). High concentrations of nonfilterable residuc
can interfere with fish production and respiration by covering eggs and gill
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structures (Nat ional Academy of Sciences, .974). During intense storm
* activity and subsequent surface runoff, nonfilterdble residues above thle

reco)mmended level were found in tile reservoir.

The develupment of reducing conditions in the hypolimnion after thermal
stratification resulted in sotubiLizatioi of iron and manganese to concen-
trations that jere at times over 50 times greater than thle Federal criteria
of 0.3 mg/L for dissolved iron and over 100 times greater than the Federal
criteria of 0.05 mgIL for dissolved manganiese.

Data for metals in the ChattLahoochee River downstream from West Point
Damn clearly illustrate the influjence of hiypolbnnetic release onl downstream
water quality. During periods of thermal stratification, thle releaase water
fromn West Point Reservoir consistently did nior meet Federal water-quality
criteria for iron and manganese concentrations at thle data-collection sta-
tions immediately below the reservoir. On the other hand, p)ost-mixing
releases during unstratified periods rarely exceeded maximum allowable dis-
solved trace metals concentrations.4

Bacteriological data were inadequate to evaluate reservoir and down-
stream water quality in terms of State standards. For example, tile State
starv.ard (table 10) requires at minimum of four fecal coliform samples per 30
da".s for proper evaluation. Sampling frequency during thle Sumldy Was too in-

*fiequent to meet this requirement. Also, in the reservoir samples for fecal
streptococci analyses were collected instead of thle specified fecal coliform
samples.

SURRARY AND CONCLUSIONS

Water-quality, bottom-material, and fish-tissue samples were collected
from West Point Reservoir to determine whether water-quality problems have
resulted subsequent to impoundment. Water-quality and bottom-material
samples were also collected in thle Chattahoochee River downstream from thle

* dam to determine the impact of impoundment on river-quality conditions
I during thermally stratified and unstratified periods.

* Significant concentrations of total iron, total manganese, total phos-
phorus, total organic carbon, and volatile solids in bottom material occur-
red in tile lentic section of the reservoir and at the tributary stations,
where silts and clays constitute most of the bottom material. PCB's and

* chlordane concentrations i~n thle bottom material were klso relatively high in
* thuis section of thle reservoir.

Young bullhead catfishi and largemouth) bass tissue samples analyzed for
chlorinated hydrocarbons ,;Iowed significant amounts of chlordane and PCB 's
in whiole ftl.lh and fillet ;anples- Goncentraticos in several of thle whole

*fish samples far exceeded tile maximum recommended limit of 500 ug/kg. It is
import int to note, however, that these samples were from fish substantially
smaller than thle Minlimur-ize permitted for legal possession.

'Fhe Llnt Ic secti on of tile reser volir showed the greatest biological
icvity in Lerilis ot plankton standing stock, adenosine triphosphate concen-

*tratilon, and ciflIorphyll producuLon. The dominant plankton groups, in terms
of wmhers pvC.- 11iL o'olume, were blue-green algae and rotifers.
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Algal growth potential assay data showed that the availability -f
nutrients decre~sed in response to increases in phytoplankton concentrations
from tae upper to the lower rea-hes of the reservoir. For example, the
maximum algal growth potential value was obtained at the uppermost data-
collection station at Franklin, Ga., whereas the minimum value was recorded
at the dam pool station. The "Algal Assay Procedure: Bottle Test" identi-
fied nitrogen a-3 the primary growth limiting nutrient in the lotic section
and phosphorus as the primary growth limiting nutrient in the lentic section
during stratified periods. Also phosphorus addition in the presence of ex-
cess nitrogen appeared to supporc growth to its maximum. Even though the
AGP assay identLfied nitrogen as the limiting nutrient in the lotic section,
light liitation and relatively rapid water movement are probably the pri-
mary causes for limited algal biomass in this section of the reservoir.

Wate&c-quality data show that severe hypolimnetic oxygen deficiency
-> developed in the reservoir after thermal stratification was established in

the spring ot both 1978 and 1979. This environment favored the release of
iron, manganese, phosphorus, and other constituents from the sediments.

During periods of thermal stratification, the release water from West
Point Reservoir consistently exceeded the limits of water-quality standards
ar.d(or) criteria for iron, manganese, and dissolved-oxygen concentrations at
the data-collection stations immediately dow'nstream from the rescrvoir. The
primary influence of the reservoir on downstream river water quality could
be attributed to seasonal changes in the chemical nature of the water column
at the dam pool, resulting from thermal stratification and dissolved-oxygen
deplet i.)n.

Physical and chemical differences between minimum and maximum daily
release water were, for the most part, negligible because the difference in
altitude of the intakes for the main and service turbines is only 1.52 m.
Most of the differences that were found resulted from physical and chemical
changes of the water occurring immediately after release from the reservoir.

RECOMMENDATIONS

This report provides a data base from which future water-quality
investigatfins of West Point Reservoir and other reservoirs in the South-
eastern United States can draw historical information. Water-quality moni-
toring in the reservoir may need to be continued and expanded to ensure com-
pliance with all aspects of multi-use water-quality criteria. The following
are some suggested subjects of study for future consideration:

I. Toxic Substances

The need to manage toxic substances in water supplies has been desig-
* nated by the U.S. 6nvironmental Protection Agency as a priority in achieving

"National water-quality goals. Environmental pollutants (toxic, potentially
carcinogenic, ecologically damaging) have been the subject of major legis-
lation in the 1972 amendment to the Federal Water Pollution Control Act (PL
92-500), the Safe Drinking Water Act of 1974 (PL 93-523), and the Toxic

Substances Control Act (PL 94-469). These laws establish the need for ex-
tensile measurements to determine the presence and concentrations of a broad
varie..y of compounds.
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1 any of thse coxic substances have a low water solubility, which

favors their rapid sorption on suspended or sedimeitted materials after in-

troduction to receiving water. In streams, these contaminants are in con-

tinuois transport on suspended particulate material or on bottom materials.

Major receiving basins and especially reservoirs may accumulate substantial

amounts of contaminants. Accumulation of these contaminants in bottom

materials may lead to toxicity to aquatic organisms or bioaccunulation

within the food chain. Determining their tate in the aquat ic environment
will bu important because these processes may affect human health.

Fucure studies could emphasize the collection and analysis of

suspended-sediment, bottom-material, and biological samples to determine the

areal extent and fate of naturally occurring or manmade toxic substances In
West Point Reservoir. The objectives of such a study would be to deterrine

the presence, inflow contributions, distribution, and ecological signifi-

cance of environmenital pollutants which could present a health hazard to

humans.

II. Constituent Loading and Discharge Rates

Accelerated eutrophication in West Point Reservoir is largely attribu-

table to the activities of man and could have significant deleterous effects
* on the' beneficial uses of the reservoir. The chemical composition of the

Chattahoochee River undergoes significant changes during impoundme!nt. The
changes which are observed in the out-flow at the dam are attributed to a

variety of factors that are related to the action or an interaction of regu-

lated inflow and outflow, thermal stratification, mixing, biological, and

microbiological activities.

The relation between nutrient loads and subsequent changes in reservoir

water quality needs to be understood and quantified so that water-quality

management approaches can be properly evaluated. J. B. McConnell (U.S. Geo-

logical Survey, written commun., 1981) states that "data recently collected
on the West Point Project will provide information that is needed to help

understand eutrophication processes, but will not provide information needej

to quantify nutrient load-reservoir response relations; information that

will ultimately be needed to evaluate water-quality management approaches."

The objectives of a future study would be to accurately assess seasonal

and annual nonpoint transport, loading, and discharge rates for West Point

Reservoir. This information would be essential input to nutrient load-

reservoir response models that could provide evaluation of various water-

quality management alternatives.

1l1. Community Metabolism

West Point Reservoir must be considered a dynamic trophic system in

whicih flow and cuiaitituen: loading interact with thermal stratification and
L-,ommuntty metabolism to alter the water chemistry within the reservoir and

the water chemistry of the outflow. Many of the chemical changes are a

result of coinmnit; metabolism, th2refore a better understanding of the

• • ecology of naturally occurring populations throughout the various trophic

levels is InportAnt.

* 11
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If community metabolism is dependent on various abiotic and biotic

tactors, can trophic m,)dels based solely on nutrient loading adequately
describe the potential trop'iic response? If predicted nutrient responses

never materialize, what factor(s;) are controlling community metabolism?
these aro questions which make ktowledge of the naturally occurring biologi-
cal pro(.esses and responses important in proper reservoir management 6
strategies.

Future stucies could include:

(1) delineation of seasonal, spatial, and annual abiotic and biotic
growtt limitIng factors (light, temperature, flow, turbidity,
nutrients, trace elements, grazing, and possible toxins)

(2) microbial ecology (composition, function, and processes)
(3) delineation of seasonal, spatial, and annual rates of productivity
(4) delineation of seasonal and spatial succession, composition, and

distribution of primary and secondary plankton communities.
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GLOSSARY OF SELECTED TERMS

Al,,a, algae (n.), algal (adj.). Simple, chlorophyll-containing photosyn-

thetic organisms.
Aliquot n., adj.). A known exact part of a whole sample.
Allochthonous (adj.). Formed elsewhere than in the region where found.
Anaerobic (adj.). Living in or pertaining to the absence of free oxygen.
Anoxia (n.), anoxic (adj.). An abnormally low or absence of free oxygen.
AutochtLonous (adj.). Pertaining to an indigenous origin within the

reservoir.

Autotroph (n.), 3utotrophic (adj.). Microorganisms capable of utilizing
inorganic materials as a source of food.

Benthos (n.), benthic (adj.). The community of organisms living in or on

the bottom of an aquatic ecosystem.
Biomass (n.). The weight of living mattei present in a unit area or volume

at a given time.
0 Bottom material (n.). Lake or river bottom substance, usually consisting of

varying amounts and combinations of inorganic and organic material.
Compensation point (n.). The point in a column of water at which oxygen

production by photosynthesis balances oxygen uptake by respiration of

plants and animals. The compensation point is the lower limit of the

euphotic zone.
Ecology (n.), ecological (adj.). The science or study of the relation of

organisms or groups of organisms to their environment.
Ecosystem (n.). A system formed by the interaction of a group of living

organisms with their environment involving the exchange of matter and

energy.
Ecotone (n.). The transition zone between two different communities.
Endemic (adj.). An organism peculiar to a particular locality.
Enrichment (n). Addition or accumulation of plant nutrients within a body

of water.
Enteric (adj.). Pertaining to the intestinal tract.

Epilimnion (n.). The upper, relatively warm, circulating zone of water in a
thermally stratified lake. The layer of water above the thermocline.

Euphotic zone (n.). That region in a body of water in which the light is

sufficient for photosynthesis; commonly considered to be that part of a
water body in which the intensity of underwater light equals or exceeds
I percent of the intensity of surface light.

120
• . . ,.., . ,'. , .. .- ..-... . .. .-.- .. ... .,. . . ,: . . ,. .. , -. . . . . ; • **. ... .,- ,, . , . .. , -., :



GLOSSARY OF SELIECTED TERS--Continued

Eutrophicition (n.), eutrophic (adj.). The natural process ot enrichment

*" and aging of a body of water that may be accelerated by the activities

of man.
Eutrophic water (n.). Water with a good supply of nutrients. Tt.is water

may suppirt rich organic production such as algal blooms.

Heterotroph (n.), lieterocrophic (adj.). Organisms involved in tile utiliza-

tion of complex organic materials as a source of food.

Hypolimnion (ii.). The lower, relatively cold, noncirculating wa*er zone in

a thermally stratified lake. 1he layer of water below the thermoclinte.

Igneous (adj.). Rocks produced under conditions involving intense heat.

Isopleth (n.). A line drawn through all points having the same numerical

value.

Lacustrine (adj.). Pertaining to lakelike features.

Lentic (adj.). Pertaining to or living in still water.

Limnetic (adj.). Pertaining to or living in the open water of a lake or

reservoir.

Limnology (n.), limnological (adj.). The science or study of the physical,

chemical, ani biological aspects of irland water.

Loading (n.). The amount of a given substance or type of material dis-

charged or otherwise entering a body of water in a given unit of time.

Lotic (adj.). Pertaining to or living in flowing water.

Mesoeutrophic water (n.). Water that is moderately enriched and moderately

productive biologically.

HFrralimnion (n.). The middle layer of water in a thermally stratified body

of water in which temperature decreases rapidly with depth.

Metamorphic (adj.). Rock., exhibiting structural change or metamorphism.

Monomictic (adj.). A body of water having only one period of free

circulation.

NGVD of 1929 (National Geodetic Vertical. Datum of 1929) (n.). A geodetic

datum derived from a general adjustment of the first-order level nets

of both the United States and Canada. It was formerly calLed Sea Level

Datum of 1929 or mean sea level. Although the datum was derived from

the average sea level over a period of many years at 26 tide stations

along the Atlantic, Gulf of Mexico, and Pacific Coasts, it does not

necessarily represent local mean sea level at any particular place.

Nutrient (n.). Any chemical. element, ion, or compound that is required by

an organism fur the continuation of growth, reproduction, and other

life processes. Trace nutrients are stbstances required by an organism

in very small amounts.

Oligotrophic water (n.). Water of low nutrient content that characteristic-

ally has little organic production.

Oxidation (n.). The process in which oxygen is added to a substance or it,

whlcii an element loses electrons.

Ptristiltic pump (n.). A pump which utilizes successive waves of contrac-

tion of hollowr tubing to force liquids through the tubing. There is no
contact between the liquid and the pump.

PLathogeruic (ad.j.). An organism causing or capable of causing disease.

Penstocks; (C.). A sluice or gate for regulating the flow of water.

Photo;yuthesis (n.), photosynthetic (adj.). A process whereby autotrophic

organisms utilize light as an energy source and convert chemical com-

pounds to carbohydrates. In the process, carbon dioxide is utilized

and oxygen is released.
Primary production (n.). The weight of new organic material created by

pl,ot)syi0t,:Ists, or the energy it representLs. Primary productivity is

the rate oIf production.
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GLOSSARY OF SELECTED TERMS--Continued

Reduction (n.). The process in %hich oxygen is removed from a substance, or
in which an element gains electrons.

Respiration (n.). A life process in which carbon compounds are oxidized to
carbon dioxide and water. The liberated energy is used in the meta-
bolic processes of living organisms.

Riverine (adj.). Relating to, formed by, living in, or resembling a river.
Secondary production (n.). The weight of the heterotrophic component of an

ecosystem.

Spate kn.). A sudden rush of freshwater into the reservoir resulting from a
sudden and heavy rainstorm.

Species richness (n.). Total number of species per sample.

. tanding stock (n.). An estimate of population densities.
echi disc (n.). A circular metal plate, 20 centimeters in diameter, the

upper surface of which is divided into four equal quadrants and so
paintei that two quadrants directly opposite each other are black and
thE intervening ones are white.

Tlermocline (n.). The plane of maximum rate of decrease in temperature in a

* water body.
Tr',phic state (P.). The nutritional status of a water body (stage of

eutrophication).
Trophogenic zone (n.). The surficial layer of a water body in which organic

production from mineral substances take, place on the basis of light

energy.
Tropholytic zone (n.). The deeper layer of a water body wher organic

decomposition predominates because of light deficiency.
Turbid (adj.), turbidity (n.). The ability of materials suspended in water

to reduce the penetration of light.
Warm mon)mictic (adj.). Water bodies of waruaer 'atitudes in which the water

" temperature never falls below 4*C. These water bodies are character-
ized by only one circulation period during winter and a stratification

period during summer.
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APPEND[X A-

Graphs showing wat.?r discharge at U.S. Geologii'al Survey gaektig stations
around West Point Reservoir, 1978-790
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APPENDIX A-3

Water temperature at U.S. Geological Survey gaging stations

around West Point Reservoir, April 1978-December 1979
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APPENDIX A-4

Graphs showing water temperature at U.S. Geological Survey gaging stations
around West Point Reservoir, 1978-79
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Summary of the physical, chenical, and biological data
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APPENDIX B-I

Explanation of summary data tables

The values have been calculated with respect to annual stratification
cycles (stratified versus unstratified, above and below the thermocline);
changing flow conditions in the Chattahoochee River below West Point Dam
(maximum versus minimum daily release); and depth weighted. Mean values are
given only to illustrate temporal and longitudinal trends. Obviously, sea-
sonal perturbations and anomalies are masked by mean values.

The water column above and below the thermocline at the reservoir sites
was determined by examining temperature and dissolved-oxygen profiles fur
all 17 data-collection trips. Approximate thermocline depths (See following
table.) were Inferred as the inflection points of the corresponding tempera-
ture profiles. In cases where temperature profiles alone did not provide
sufficient information, approximate thermocline locations were taken as
those depths of greatest metalimnettc oxygen depletion rate. Because each
dati-collection station in the reservoir was characterized by unique tempo-
ral and spatial stratification patterns, the following table is provided to
aid the reader in defining tV.. unstratified, 1978 stratified, and 1979
stratified periods for each station.
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APPENDIX B-2

Means and ranges of on-site physical and chemical measurements

[Water temperature, specific conductance, oxidation-reduction

potential, dissolved oxygen, and pH]
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7-- Is ,K V

4~11 t,9 n-ld ratige a of on i p'I A -I ri, Ii-I I ., its At Cl~itt 0,.- 1,- r (,Et nf

IStatlons in downstreum order froms Fraitklin. Gai., to Wt.t Point batr. N. nu-h'r of I-,.: .,t.iti,.
est.ablished; U. above the thermocline; L. below the th'r:3oci : .e; T, entire u $ter co1,. , n't ..> 1

Samp ,ag station

CH-12 CH-I A CH-Iu

N Kange Hean N Ran g.. len .

iJnstratcifed periods

Water temperature (C)-... T 9 6.5-20.5 15.3 25 11.8-20.7 1o.9 S2 6.
2

-
2 3

. 1

Specific cond,,ctAnce

(umhos/cm) --------- T 9 46-90 68 25 49-78 68 82 49-9b 6n

Oxidation-reduction

potential (mV) ----------- T 9 495-645 590 25 460-650 585 82 445-b65 53

Dissolved oygen (mg/L)-- T 9 b.9-11.2 8.5 25 5.3-9.3 7.5 82 2.6-11.4 7.8

pit (units) --------------- T 9 6.2-6.8 6.4 25 5.8-6.5 6.1 82 5.5-8.4 b.1

1978 stratified period

Water temperature (*C)-- U 5 18.7-28.9 23.6 + + + 17 25.0-29.5 27.6
L 0 0 IF IF If 22 18 -:. 2.2

Spe-ific cond.sctance U 5 63-96 75 + + + 17 57-104 82

(umhos/cm) --------------- L 22 o-

Oxidation-reduction U 4 480-590 55U + + , + 17 ' 45-560 S0S

potential (mV) ----------- L I I I 0 0 0 22 155-58U 515

Dissolved oxygen (mg/L)-- U 5 4.7-7.8 6.7 + + + 17 1.0-12.6 7.2

L I # I 9 I 22 .1-6.1 3.6

pti (units) ------------- U 5 6.4-6.7 6.5 + + + 17 6.2-9.3 6.8

L f I 9 # I F 22 6.0-7.0 b.3

1979 stratified period

Water temperature (C)--- U 3 23.3-26.8 25.4 20 21.7-28.5 26.2 6 25.8-30.2 27.7

L 9 9 9 I I I 1. 24.4-2b.3 25.2

Spciiic conductance U 3 67-97 78 :0 71-82 76 6 70-83 75

(.mhos/cm) - --- L I I IF 0 1 14 64-77 71

Ox, dtation-reduction U 3 455-615 545 20 495-620 57) 6 350-550 450
potential (mY) ----------- L 9 9 0 9 9 9 14 415-600 520

Dissolved oxyg-r (r/L)-.. U 3 5.4-6.7 5.9 20 4.8-7.1 5.5 b 5.5-11.7 9.1

L IF I f 14 2.1-5.0 3.7

pit (units) ---------------- U 3 6.3-6.8 6.5 20 6.1-6.8 6.4 6 6.9-9.2 7.3

L 9 0 I I 0 14 b.1-6.5 b.2

6 139
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L-"

V.
Means and( rangesa of om-.1 E, pji I cam I Anid c ie rtc AI ni'm rem.'nt. at One:I tah-i,--, 'It v.r Nt At 1,-x

in We'at :oiiit Re .crvtr April I 978-iecemtaer I 979--Cont t nu.,t

(Stations in downstream order frur Franklin. Ca.. to W.est Point Dam. N, number of sa;,le-; +, Station itt
established; U, above the thermo.-line; L, below the thermucline; T. entire water coluni; * not a.pplic.b',1

Sampling station

CH-07 CH-OSA CI-03

N Range ?lean N Range Mean N Range .emn

Unstratiffed periods

Water temperature (*C)-- T 72 6.7-23.8 15.2 84 6.6-24.4 16.1 82 6.8-25.4 16.7

Speti IcCo-iducta ice
(urhoa/cm)---------------- T 72 48-94 69 84 47-83 66 82 44-80 64.

rhiton-reductionE ''.itl (mV) ---------- T 72 450-665 585 84 260-655 580 82 370-670 590

tI,,.ved oxygen (rug/L)- T 72 5.4-32.6 7.5 84 .7-12.2 7.4 82 .7-11.2 6.9

P!I ( nits) ----------------- T 72 5.5-8.1 6.2 84 5.6-8.0 6.2 82 5.4-7.8 6.1

1978 stratified period

.nr-r ceroper..ure (*C)-- U 22 19.5-30.5 26.3 24 19.5-29.0 26.8 30 17.4-30.4 25.7
L 30 12.8-26.3 21.1 36 10.5-26.6 20.6 38 9.9-27.2 19.7

,., Itc conductance U 22 57-102 77 24 64-77 71 30 56-72 65
----- ---- L 30 56-126 74 36 55-112 71 38 54-95 bb

*xIdi!'m'on-rediuctton U 22 405-555 485 24 435-560 500 30 340-5b5 475
a (mY)----------- L 30 1UU-640 535 3b 29U-65U 58U 38 235-bZU 515

)!-olvpd oxygen (mg/L)-- U 22 .9-13.4 8.0 24 .7-10.4 7.3 30 .1-13.0 6.8
L 30 .1-5.3 3.1 3b .1-5.2 2.3 38 .1-9.3 2.3

pit (units) --------------- U 22 6.1-9.4 6.7 24 5.9-9.1 6.6 30 6.1-9.8 6.7
L 30 5.7-6.9 6.2 36 5.6-6.9 6.0 38 5.4-7.Z b.0

1979 stratified period

W.ater temperature ('C)---- U 13 22.7-26.9 25.6 19 23.1-29.2 26.9 25 23.1-29.1 26.4
L 18 19.3-27.3 24.2 17 17.9-25.6 21.9 15 19.8-2.o. 9 21.9

Specific conductance U 13 59-77 70 19 59-77 72 25 56-71 61
(unhns/cm) --------------- L 18 60-77 72 17 58-92 71 15 58-102 ;7

Oxot tat ton-reduction U 13 370-600 545 19 425-595 485 25 425-560 49J
.o10tntAl (mY) -----------. 18 270-615 520 17 250-615 465 15 100-b,15 431

Dissolv,.d oxy en (r;/L)--- U 13 4.7-9.7 7.0 19 1.5-9.2 6.0 25 .6-9.U 6.3
L 18 .1-4.3 2.3 17 .1-2.8 .7 15 .1-3.3 .8

p1l (units) ---------------- U 13 5.9-8.5 6.3 19 6.1-8.6 6.6 25 6.1-8.7 6.8
1, 18 5.6-6.4 5.9 17 5.6-6.2 5.8 Is 5.4-7.4 5.9

140



M.4,fn. od r i , j,, of 1k.i-ste phyaica I and c .n a It M,,A KUre r., nt a at tr bijtary t,t altonb

il cst Point R.-servoir A1,r lt I 
9
78-Decmher 1979

IN. number of namples; , statiun nut establishedi U, dbove the tlerm1cline;
L, teloW the thermucline; T, entire water column!

Sampling stacion

Yellowjacket Creek Wehadkee Creek

C1-0U C1-1-04 Cui-I 3

N Range ?lean N Range Mean .. Kange .n -

Unstratified periods

Water temperature (*C)-- T 42 6.2-24.1 15.3 39 6.0-24.5 16.1 75 6.3-24.5 15.9

Specific conductance

(umholm/cm) ------------ ---- t 42 50-185 68 39 30-52 4. 75 38-126 02

Oxidation-reduction

potential (mV) ------------ T 42 105-64U 555 39 535-690 595 75 1 L-67U 575

Dii.solved oxygen (mg/L)-- T 42 .6-10.6 6.7 39 1.4-11.0 7.2 75 .1-11.2 6.8

pH (units) ----------------- T 42 6.0-7.0 6.4 39 5.4-7.2 6.1 75 5.4-6.2 i.2

1978 stratified period

Water temperature ('C)--- U 28 13.2-30.6 24.5 + + + 36 14.0-30.3 "-.9

L 28 11.7-27.3 22.1 + + + 3. 6.,-.7. [O.J

Specific conductance U 28 55-82 66 + + + 3b 3 u-7o 4.

(uohos/cm) --------------- L 28 b2-230 94 + + + 3. 4-1-0 05

Oxidat ion-reduction

potential (my)------------U 28 435-575 490 + + + 36 370-57U .IJ

L 28 95-605 410 + + 3. .5-b.,' ,5

Dissolved oxygen (mg/L)- U 28 .2-12.7 6.6 + + + 3b .1-11.2 b.8

L 28 .1-5.3 .9 + + + 34 .1-7.8 I.;

pH (units) ----------------- U 28 5.4-9.2 6.3 + + + 36 ". 7-9.b 'u.n

L 28 6.0-b.8 6.3 + + + 3. S. -L, t..'

1979 stratified period

Water temperature (-C)--- U 27 11.9-29.8 23.1 10 2b.0-30.9 27.9 23 20.2-30.7 2o.U

L 20 9.1-26.1 18.5 12 19.0-27.2 2.8 17 1o.3-2o.2 22.u

Specific conductance U 27 31-76 57 10 41-52 50 23 52-71 t2 ._

(u",1oS/cm) ---------------- L 20 48-154 86 12 45-106 65 17 .d-lUb 7U

Oxidt Ion-re 4uct ton U 27 380 660 540 10 37U-o 05 4d5 23 375-o6U 5>0"

potentidl (m) ------------ L 20 5o-690 350 12 15-635 310 17 7U-uuu 21o5

Disslved oxygen (mgL)--- U 27 1.3-10.9 6.4 10 2.1-8.2 6.9 23 .7-9.0 6.2

L 20 .1-6.6 .8 12 .1-5.2 .8 17 .1-1.b .,

p11 (uite) ---------------- U 27 5.3-8.8 6.1 10 6.2-7.9 6.9 23 5.5 -. 4 6.3

I. 20 5.2-6.2 5.8 12 5.8-b.4 6.1 17 5..- .5 5.9 0

S. -141



"Ivnn4 tind r. fs T oo-Nite i'hy.icaI and heticaL r..,,rec, rt" n a .r the lnur .i!.t! t,,ff.-r .trut tur.

',rt.,z, n 1teM W& 'It Voint t i ar2, April 1 98- ece t,.ir 1 9

t Stitions presented In dofWttream order. N, nutnher of s.nples; U, above th.e term.cltne;
L. beIlo the therintcline; .. entire .ater colun]-

Sampling statLon

CH-03A CI1-03B Cit-j3C

N Range Mean N Range Mean N kn.e !;.Io

Unstratified periods

Water temperature ("C) ---- T 85 6.6-20.9 14.7 8 6.8-21.2 14.9 82 b. -25.-, 16.7

Specific co,,ductance
(umhoa/cm) --------------- T 85 44-78 63 86 44-77 63 82 1.-80 o4

'<xtdatton-redujctton
pot'vn, Ia I (mV) ------------ T 85 440-670 585 86 445-675 575 82 370-67o 590

t oxvgen (eg/L)--- T 85 2.3-12.0 6.9 86 1.0-12.3 7.2 82 .7-11.3 b.9

pit (units) ----------------- T 85 5.3-8.3 6.0 86 5.3-8.4 6.1 82 5.4-7.8 b.1

1978 stratified period

Water temperature (*C)--- U 28 19.5-29.9 26.4 28 19.5-30 26.4 30 17.4-3u.4 25.7
L 30 15.7-27.5 21.4 30 lo.0-27.3 21.4 38 9.9-27.2 19.7

Spec If Ir cond,: t Ace U 28 57-73 65 28 56-70 65 30 56-72 b5
c m ...............- L 30 54-80 65 3U 54-80 66 38 54-95 60

) x Id, Ion-red,ct Ian U 28 365-600 500 28 360-605 490 30 340-565 475
potential (V) ----------- L 30 240-610 535 3U 24()-640 535 38 235-62u 51.

Disolved oxygen (g/L)-- U 28 .1-8.5 6.1 28 .1-9.0 6.2 30 .1-13.0 6.8
L 30 .1-5.8 1.4 30 .0-6.6 1.4 38 .1-9.3 2.3

ph (units) ---------------- U 28 5.9-9.0 6.6 28 6.1-9.0 6.7 30 6.1-9.8 6.7
L 30 5.5-6.9 6.0 30 5.6-6.8 6.0 38 5.4-7.2 6.0

1979 stratified period

Water tenperature (*C)-- U 32 22.3-30.3 26.1 34 21.8-30.5 26.0 25 23.1-29.1 26.4
L 26 17.3-25.8 21.4 23 17.1-25.9 21.3 15 19.8-2-..9 21.9

Spectifi( conductance U 32 56-73 64 34 55-74 64 25 5b-71 61
( L 26 61-116 80 23 58-106 76 15 A-102 77

Oxdation-red-action U 32 315-570 475 34 415-585 505 25 425-560 490
I~ta' iil (mV) ------------ L 26 80-610 325 23 60-610 36U 15 1OU-ol 430

Ot ,,lived oxygen (mg/L)-- U 32 .7-8.3 5.4 34 .1-8.8 5.6 25 .6-9.0 6.3
L 26 .1-2.6 .5 23 .1-2.5 .5 15 .1-3.3 .6

pH (ni t) ---------------- U 32 5.8-8.6 6.8 34 5.8-8.5 6.7 25 b.1-8.7 6.8
L 26 5.4-7.0 5.9 23 5.4-6.a 5.8 Is 5..-7.4 5.9
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M.ans d'id I,. of.i t' Oft ur-a e I''yh.al wid , ,.d -rm t .Ch I tatlons un the i.:., - , .' rd jwnsream iron . P ot I tn , A; rl' I] -O _Uecenl.bw 1979

[Stations prvuented in dow,-jtre,.m order (rom We.st Point Va to Langdale. Ala. N. nurhcr uf ,
H, m.timtain release p.riud; L. rinimum releabe periodl

Sampling station

CH-2.5st  
CII-OIA CH-01B Cit-O1 CHI-U tS

N Range Mean N Range Mean N Range Mean N, Range Mean K kin,, Me.10

Unstratified periods

Water temperature H 8 6.9-24.9 16.1 8 7.0-25.0 16.2 8 7.0-24.8 16.2 8 7.1-24.8 16.1 8 7.2-24.7 16.1
(*C) --------- L 8 12.3-25.7 17.9 8 11.8-25.5 17.8 8 11.8-25.1 17.8 8 I1,'-.. 17.7 8 11.3-1-.b 17.b

Spectitc cooduc-
tance potential H 8 44-78 66 8 44-'4 64 8 44-77 64 8 45-75 b5 8 45-75 65
(umlhus/c) ... L 8 45-75 62 8 45-73 62 8 46-72 61 8 53-75 6 8 5U-77 t7

Oxtdat ion-reduc-
tion potential H 8 425-650 560 8 510-615 565 8 540-610 570 8 515-63U 565 8 530-605 565
(mV) ------------- L 8 515-675 575 8 540-665 570 8 540-6b40 570 8 5UU-5UU 570 8 5Iu-65u 575

Dissolved oxygen N 8 4.8-9.9 7.2 8 5.0-10.0 7.3 8 5.3-10.1 7.4 8 5.1-10.1 7.4 8 85.2-J0.2 7.5
(mgL) -- - L 8 4.6-11.1 7.7 8 6.2-10.0 8.1 8 5.9-10.6 8.2 8 6.0- 1.0 8.2 8 b.-10.2 8.1

pit (units)-.. II 8 6.0-7.2 6.5 8 6.1-6.8 6.4 8 6.1-6.7 6.5 8 6.1-6.7 6.6 8 6.1-6.8 6.5

L 8 5.9-8.1 6.3 8 6.0-7.1 6.4 8 5.9-7.1 6.4 8 6.0-7.2 6.5 8 6.0-6.9 0.4

1978 stratified period -

Water temperature H 5 16.1-26.8 22.5 4 16.1-26.0 22.0 5 15.8-2b.0 21.9 5 15.5-26.5 22.6 5 15.6-26.0 22.7
('C) L 5 16.9-27.7 24.2 5 20.6-28.0 24.9 5 21.1-29.2 25.7 5 20.5-29.U 25.3 5 20.4-21.9 25.2

Specific conduc- I
tance potential H 5 51-72 63 4 53-68 63 5 54-74 63 5 54-74 63 5 53-75 65
(umhoa/cm) ---- L 5 53-76 63 5 54-68 61 5 55-67 62 5 58-71 85 5 59-7o 87

Oxidat ion-reduc-
tion potential N 5 38J-540 470 4 380-555 465 5 385-555 485 5 48-570 505 5 4tU-58U 510
(sV) L 4 330-5b0 410 5 330-585 480 5 465-575 530 4 4oU-5?0 53u . *70-5u 5J5

Dissolved oxygen H 5 2.3-6.1 3.5 4 2.0-6.3 3.3 5 2.1-6.0 3.3 5 2.3-5.7 3.8 5 2.5-t.U 3.6
(mg/L) -.... L 5 4.2-8.9 5.5 5 2.2-b.3 5.8 5 2.2-8.1 5.6 5 2.8-6.6 5.7 5 b.-o. o.0

p4 (units) ------ I 5 6.1-6.6 6.3 4 5.5-6.b 5.8 5 5.b-6.4 6.1 5 6.0-6.6 b.2 5 5.9-b.5 6.1
L 4 b.7-7.0 6.8 5 5.4-7.0 6.0 5 6 0-7.0 6.5 4 6.8-o.9 6.8 6.v-;. .8

1979 stratified period

Water teMperature N 3 23.0-25.6 24.0 3 22.8-26.0 24.3 3 22.8-26.2 24.0 3 22.9-26.3 24.4 3 2i.0-27.0 25.5.1(C) ------------- L 3 25.3-25.5 25.4 4 23.0-25.7 24.8 3 22.8-26.7 24.9 3 23.5-25.0 24.2 3 24.4-25.0 24.7 4

Specifir conoduc-
ttnce *,otet.tial N 3 53-70 64 3 5-b-9 64 3 54-68 63 3 56-74 65 3 55-68 62
(urhos/a) ---- L 3 53-73 62 4 55-75 62 3 56-66 60 3 )4-85 7J 3 o3-710 b9

OxIdat ton-reduc-
tion potential N 3 190-470 375 3 205-540 415 3 225-530 425 3 245-b20 470 3 235-630 470
(m) ------------- L 3 270-600 42' 3 235-570 440 3 250-565 440 3 29J-5o 470 3 39J-510 405

Disuolved ocygen H 3 2.1-5.3 3.5 3 2.2-5.6 3.7 3 2.2-5.5 3.7 3 2.9-5.8 4.3 3 3.6-5.6 4.9 0
)-----------L 3 3.1-7.5 5.2 4 3.2-7.3 5.3 3 4.1-7.3 5.8 3 3.2-7.ai 5.6 3 3.2-8.2 5.3

pA (units) -...-- H 3 6.3-6.6 6.4 3 6.1-6.6 6.3 3 6.2-6.7 6.4 3 5.7b.5 6.0 3 5.-6.b b.0
L 3 6.1-b.4 6.3 4 6.5-b.7 6.6 3 6.5-6.8 6.6 3 b.2-u.8 6.4 3 b.,-7.U b.0

li
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APPENDIX B-3

Means and ranges of optical characteristics

[Euphotic depth, Secchi disc visibility, color, and turbidity)

Page

* Chattahoochee River stations in West Point Reservoir, April 1978-

December 1979 .................................. ..... ...... 145
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Chattahoochee River stations downstream from West Point Dam,
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-tie and rdlig.a of "I't tcat ch.ar.cttrt. '.tea it Chatt ihuochee River bt.at lurb

in Wh-t Point Reb.rvoir .\prt I 97b-Deck.nber 1979

[U. above th. thtarmocltne; L. below the thermocline; T. entire water column;

*ii +, station not established; a analysis n t required; *, no. applicable]

Sampling station ]
CH-12 CH-I [l C~i-I 0

N Range Mean N Range mean N Range ean

Unstratified periods

"•Ephotic depth (g) .. A & 3 2.0-2.0 2.0 9 1.0-2.5 1.9 7

Secchi-dlec visibility (.)-..... 3 0.2-0.7 0.4 5 .3-.7 .6 10 .2-.8 .6

Color (platinum-cobalt units)--- T 6 5.0-50 21 * 31 .0-60 Id

Turbidity (NTU) ---------------- T 9 10-65 26 14 10-35 19 40 2.0-90 27

1978 stratified period

Euphotic depth (m) ------ a -- - + + 3 2.0-3.0 2.7

Secchi-disc visibility (.)-..... a * a + + + 4 .7-1.1 .9

Color (plitinum-cobalc units)- U 5 2.0-4.0 28 + 4 + 10 8.0-50 20

L o 0 f F 9 U 10 8.u-l8O oU

Turbidity (NTU) -- --- U 5 7.0-4O 22 + + + 10 2.0-10 5.3

L 0 f 0 0 0 0 1u b.0-O0 31

1979 stratified period

Euphotic depth (m) - - ---- a 3 1.0-2.0 1.5 4 2.5-3.0 2.8

Secchi-disc visibility W) ...... 3 0.4-.65 0.70 3 .3U-.45 .38 2 .8-.8 .8

Color (platinum-cobalt units)-- U 3 15-20 17 4 5.0-2.u 9.2

L. 0 5 .U-55 31)

Turbidity (NTU) ---------------- U 3 20-30 27 !A 10-45 23 4 3.0-t. U 4. 1

L I .. U.4- 2
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,M. %ns and ran v,, t , 'i l Oi 0 acteriqtts t Chatt thoocLee River Ft. tons
in W--Kt Po I t K-. -.'v~r,. Apri 1 1978-1),ce,a! .r 1919--( ont In jrd

11). above the thermocltne; L. below the thermocline; T. entire witer colum;
s ation not estatblishled; eanalvals not required; 0, not appltcible] '

Sampling station

CH-07 CI-05A C14-033C

N Range Mean N Range Mean 1; Range M.n

Unstratified periods

Euphotic depth (m) -.-- --- . 6 1.0-2.0 1.8 6 1.5-4.0 2.4 5 1.5-3.0 2..

Seccht-disc visibility (m) ......- 9 .15-.90 .59 8 .40-1.1 .78 b .3-1.5 .92

Color (platinum-cobalt units)-- T 16 5.0-30 1, 21 2.0-80 18 22 5.0-8U 18

Turbidity (NTJ) -.......------- T 30 4.0-90 33 30 1.0-40 20 31 2.o-.O 13

1978 stratified period

Euphotic depth (m) -------- 5 2.5-4.0 3.0 5 3.(-4.0 3.5 6 2.0-b.0 4.2

Secchi-diac visibility (m) ......- 5 1.0-1.6 1.2 5 1.0-1.3 1.2 6 1.0-1.9 1.4

Color (platinum-cobalt units)-- U 14 8.0-20 15 14 5.0-30 15 18 2.0-30 I0
L. 11 8.0-b5 3U 10 8.0-200 70 12 6.U-51 3.'

Turbidity (NTU) ------- U 14 1.0-6.0 2.8 14 2.0-5.0 2.9 18 I. ' -6.0 3.1

L I 2.0-70 21 12 1.0-45 18 12 2. 0-15 b.9

1979 stratified period

Euphotic depth (m) 6 2.0-4.0 3.2 6 2.3-4.0 3.6 6 4.0-6.0 5.1

Secchi-disc visibility (m) ......- 3 .70-1.0 .90 3 1.0-1.2 1.1 3 1.4- .7 1.5

Color (platinum-cobalt units)--- U 8 5.0-50 12 10 5.0-10 7.2 12 .0-5.0 4.2
L 7 10-45 31 4 15-45 30 6 2.0-100 39

Turbidity (NTU) ---.------------- U 8 3.0-15 5.9 10 2.0-10 4.6 12 1.0-2.0 1.7

L 7 2.0-25 18 4 '5-15 15 b 3.0-7.o 5.8

SO
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Mr.ins and r., 1 .. of ,pIcil chr.c terl.tics dt i tributary btALI)n,

In W.,it Point R,b,.rvoir. April 197 -D. cerib r 1979

1. U, above the th.rrmucline; L, below the thermtc1ie; T, entire w.it,r c,). w-n;
, station nut established; * .,-.ilybis not requir)d

Sampling station

¥ellowJacket Creek Uehadkee Creek

CH-0 CK-04 CH-13

N Range Mean N Range Mean N Range Mean

Unstratified periods

Euphotic depth (m) ----- 3 2-2 2 4 1-2 1.6 5 1.5-.3 2.5

Secche-disc visibility (a) 6 .7-1.2 1.0 8 .35-1.0 .7 a .5-1.8 1.1

Color (platinum-cobalt units)--- T 9 5-1O 23.6 a a 16 5-50 b

Turbidity (NTU) ---------------- T 17 2-25 10 Is 3-40 16 25 1-25 14

1978 stratified period

Euphotic depth (u) -3 3-3 3 + + + 6 3-4 3.b

-Secchtdiac visibility (s)---- 1.0-1.2 1.1 + + + 5 1.0-1.3 1.2

- Color (platinum-cobalt units)--- U I@ d-30 20 + + + 17 6-20 11.9
L 9 20-400 132 + + + 10 6-95 42

Turbidity (NTU) ---------------- U 18 1-7 3.4 + + + 17 1-6 3.2

L 9 1-50 16 + + + i0 1-30 i5

1979 stratified period

Euphotic depth (m) --------------- .5 1.3-4 2.6 3 4-5 4.3 3 3-5 4.3

" Secchi-disc visibility (m)5. . 5 .4-1.1 .8 3 1.3-1.6 3.4 3 .95-1.4 1.3

Color (platinum-cobalt units)-- U 14 5-100 27 a a 13 0-5 3.9

L 6 5-300 11. a a a 5-150 6b

Turbidity (NTU) ---------------- U 14 2-35 13 8 2-5 4 11 2-6 '.6

L 8 3-45 28 ,, 2-15 . 1-9 5.t,

1
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4 -.ns nnd rtnigel of opt , 1 clhricter1st Ica at stnt it)- on the '.Itt ho"C". Xi Ver

dctwn,i r-..m f r,, Wt- Lt Puttt D.~,, April 1
9 7

8-Dccember 1979

H, maximctu rl, A Ie; L, rininum release; *, analysis not r.:quirt.J,

Sampling station

CH-55 CHI-O I A C14-OI B C11-"I C C1-0 1)

N Range Mean N Range Mean N Range Mean N Range MIean N Kinge Mean

Unstratified periods

Euphot ic

depth (m). * • 5 * I I 5 *

Secchi disc

visibility (m)- * * * a a a a s a a a *

Color (platinum- It 6 5-55 21 6 5-45 18 7 5-60 20 6 5-80 2b o 5-50 22.

cobalt units)---1. 5 Vi;-70 26 5 5-bo 28 5 5-70 33 5 5-7o 27 5 5-70 31

Turbidity (NTU)---II 8 1-30 1o 7 2-30 9 8 2-30 1o 8 2-35 Ii 8 1-35 II

L 8 2-35 10 8 3-35 10 8 3-35 11 7 3-30 11 8 2-35 is

1978 stratified period

Euphotic

depth (m) -------- a a a a a a a

Secchl disc S
vistbility (m)- a a a t S S S a *

Color (platinum- H 5 15-45 28 5 10-50 28 5 15-40 25 5 15-45 26 5 15-45 2b

cobalt unit s)---L 5 2!-45 30 4 10-30 23 5 20-30 26 5 10-3o 22 5 10-3J .0

Turbidity (NTU)--II 5 3-25 8 5 1-8 4.6 5 2-10 4.4 5 2-5 4.4 5 3-1t, b

L 5 2-7 4 4 4-15 7 5 3-15 6.2 5 3-10 5 5 3-,U 5.8

1979 stratified period

Euphotic

depth a a a s s a a a a

Seccht disc

visibility (m)- a a a a a a a a a a a a a a "

Color (platinum- H 3 8-40 19 3 10-35 2'J 3 10-25 17 3 15-20 18 3 i-bO 30

cohalt jntts)--L 3 10-30 20 3 5-25 13 3 10-25 18 3 10-25 17 3 1k'-15 12

Turbidity (NTU)---I 3 2-7 5 3 5-5 5 3 4-6 4.7 3 3-10 b 3 .20 15

L 3 4-5 4.3 3 4-6 4.7 3 4-5 4.3 3 5-6 5.7 3 5-15 t.3

*
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APPENDIA B-4

Means and ranges of chemi.-al concentrations

[Residue, nonfilterable total; residue, filterable, total; alkalinity;
carbon dioxide; bicarbonate; sulfur, sulfate, dissolved;

sulfur, sulfide, total]

* -, Page

Chattahoochee River stations In West Point Reservoir, April 1978-
December 1979 ................. ............... ...... ........ 150

Tributary stations in West Point Reservoir, April 1978-December 1979 ..... 152I, Chattahoochee Ri-er stations downstream from West Point Dam,
April 1978-December 1979 .............................................. 153
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!vans and rn:,-s of che.Hal concent r.t tons At Chatt.ihooche RI v.r st it ions

in i4,-.t Point Reservoir, April 1971J-Lcember 199

IN, num, r of samples; U. hwve the thermocline; L, below the thermocline; T, entire water colu-n;
, tation not e-itablished; 5, aalyais not required; 0. not applicable. Rebults in ".litgrtas jw'r littei l -"

Sampling station

C1I-12 CH-I IA C11-IO

N Range Mean N Range Mean N Range 'lean

Unstratified periods

Residue, nonfilterable, total---- T 9 14-90 40 0 4 0 -.31 2)

Residue, filterable, total ------- T 9 38-66 50 6 I 40 40-65 47

Alkalinity ----------------------- T 9 8-20 13 * 9-18 40 8-41 13

arhcn dlovi le ------------------- T 9 2.5-17.0 10.0 14 b.8-39.0 17.5 40 .1-99 23

Slicarbonate ---.------------------ 4 10-19 15 * * 19 11-5u 17

Sulftr, sulfate, diesolved ---. T 9 2.q-8.8 6.6 a a a 40 4.0-7.7 6.0

Sulfur, sulfide, total T 9 .0-.0 .0 * 0 * 41 .0-.2 .03

1978 stratified rerlod

Residue, nonfilterable, total--- U 5 6-63 35 + + + 10 0-13
L # 0 0 f 0 I 10 1.0-88 33

Peqfdup. filterable, total ------ U 5 44-62 54 + + + 10 45-91 55
L # I I I 10 12-17v 45

Alkalinity ----------------------- U 5 11-17 14 + + + 10 15-28 18
L 0 0 # I I 10 

9
-
2
b 17

Carbon dioxide ------------------- U 5 6.4-11 7.9 + + + 10 0-20 3
L P I I I I 0Ii 3.4-29 15

Bicarbonate ---------------------- U 5 13-21 18 + + + 10 18-32 22
L I V I I I iv 11-32

Sulfur, sulfate, dissolved ------- U 5 5.6-9.9 8.2 + + + 10 6.8-11 7.9
L 0 F I i . IV 5.5-lu t.7

Sulfur, sulfide, total ------------ U 5 .0-.0 .0 + + + I0 .u-.0 .0
L r F # I ., I . U-.u .U

1979 stratified period

Pealdoe, nonfilterable, total---- U 3 44-52 47 a a a 4 2-8 4
L 0 0 1 0 # V 6 4-41 25

Pestd,e, filterable, total -..-- U 3 50-62 55 I a I 4 43-54 48
L # 0 0 b I V 2 46-56 5

Alkalinity ----------.--------- U 3 11-20 16 11 12-18 16 4 17-31 22
L I 0 1 I 6 12-18 15

Carbon dioxide ------------------- U 3 6.2-11.0 8.3 I1 4.9-20.0 12.1 4 .0-2.2 .5
L F I I I I u 6 2 1-26 22

Btiarbonate ---------------------- U 3 a a a a a a •
L I 9 I I I U a * a

;ulfur, sulfate, disqolved ------- U 3 5.1-9.8 7.2 a a a 4 7.0-8.0 7.a
L 0 0 f I I I 6 b.7-8.8 7..

Slflr, -ilfide, total ----------- U 3 .0-.0 .0 a a 4 -
L I I I I U .U-.0 .,Q
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M . an nd raig.. of cImical conceitrat ion A at Chit .,tI.,hochee RLiv.r E.t ,tois

in Wc:it Point Raervirotr, April 1 9/d-Derenbecr I 979--Cont in'ied

[N. nunber of samples; U, above the thermucline; L, below the thermocline; T. etitire water coli-.i;
+, station not established; , analysis not required; $, not applicable. Results 1- -ilitr, .r

Sampling station

CII-07 CH-OSA Ci-v3C

N Range Mean N Range :Mean N Range ,n

Unstratified periods

Residue, nonfilterable. total ---- T 30 0-103 32 30 0-37 lb 31 0-31 12

Residue, filterable, total ------- T 3C 36-54 48 29 31-57 47 31 3o-90 53

Alkalinity ----------------------- T 30 8-19 13 30 6-21 13 31 7-23 1

Carbon dioxide ------------------- T 30 .3-99 16 30 .2-59 17 31 0.2-59 25

Bicarbonate - -1------------------ I. 10-23 16 14 7-23 17 9 14-25 19

Sulfur. aulfate, dissolved ------- T 30 4.2-9.4 7.1 30 3.8-12 6.9 31 3.6-9.0 b.4

Sulfur, sulfide, total ---------- T 30 .0-.1 .00 30 .0-.0 .0 31 .0-.O .U

1978 stratified period

Kesidue, nonfilterable, totel-- U 14 0-13 5 14 0-8 4 18 0-20 3
L 11 .O-I09 29 11 2.0-34 17 12 &-11 5

Residue, filterable, total----- U 14 43-71 54 14 44-56 46 id 22-71 4
L 11 4b-66 53 11 44-7. 52 12 0-o> 51

Alkalinity ---- U 14 8-27 17 14 14-33 19 1 11-26 1
L 11 10-22 15 11 11-36 18 12 0-27 la

Carbon dioxide ---- - U 14 0-23 4 14 0-40 8 18 0-25
L 11 7.7-51 22 11 8.b-72 2o 12 4-3t 33

Bicarbonate U 14 10-33 2u 14 17-36 23 18 13-2t 19
L 11 12-27 13 11 13-14 22 12 IU-321 19

Sulfur, sulfate, dissolved -..-- U 14 4.9-9.9 6.9 14 4.1-8.0 6.3 18 4.7-7.3 5.9
L 11 4.3-8.0 b.0 II 4.7-7.3 t.U 12 ..- 7.i ".

Sulfur, sulfide, total- --- U 14 .0-.0 .0 14 .U-.0 .0 18 .0-.0 .0
L I .0-.0 .C I 11 .0-.0 .0 12 .- 0. I U

1979 srratified period

Residue, nonfilterable, total---- U 8 1.0-10 4.6 10 .0-9.0 4.8 12 .0-27 5.6
L 7 3-32 20 4 10-32 20 6 2-1. d

Rtsldue, filterable, total ------- U 8 44-54 48 10 44-58 53 12 19-52 39

L 7 42-55 47 4 20-57 44 6 37-o4 51

Alkalinty -------------------- U 8 8.0-28 18 10 14-22 18 12 11-21 [a
L 7 8.0-18 12 4 12-19 26 6 8-2b 17

Carbon dxide .------------------- U 8 .1-20 6.3 10 .1-33 8.0 12 .1-13 3.1
L 7 14-55 31 4 22-59 39 6 I.bt-62 32

8f t b i it -- - -- - - - - - - - U aa1 r o a e. . . . . . . . . . . a a a a •a

Sulfur, sulfate, dissolved ------- U 8 5.1-8.1 6.4 10 5.4-7.5 6.5 12 3.1-5.9 4.5
L 7 4.8-8.4 6.6 4 4.1-5.8 j.1 6 4.3-5.6 5.0

Sulfur. sulfide, total ----------- U 8 .C-.6 .05 10 .0.8 .2 12 .0-.0 .0
L 7 .(-.3 .01 4 .0-.3 .u2 b .0-.0 .0
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M-.ans and rng-i of chli-cal concent rat tons at t rtbut.ary %t it Ions
tI n 'We,.t Poli r t ,. ,rvoI r . Apri 1 9 11-h.c...- .r 1979

IN, number of sAmples; U, Above the thermoctne; L. below the ther-,, ltne;

T. entire water column; +, station nut eitdiblisthed; ", anatyiip nit r-.;uired.
Result" in milligrams per liter)

Sampling statton

YellowJacket Creek Wehad~ee Creek

C11-08 CH-J4 Cf- I3

N Range Mean N Range Mean 1; ine Ion

Unstratified periods

Reside, nonfilterable, total---- T 17 0.0-29 14 2 17-19 2 25 1.0-3. 18

Reqide, filterable, total------ T 17 45-87 52 2 53-64 54 25 32-5- "7

Alkal tiity ---------------------- T 17 8.0-29 15 18 7-27 15 25 8. O-Z 14

Carbin diIcid -------------------- T 15 3.4-28 12 18 2.6-49 20 25 .1-94 2 K

Bicarbonate ---------------------- T 8 15-24 20 2 19-23 19 9 13-25 14

Sulfujr, sulfate, diagolved----. T 17 2.0-6.8 5.6 2 2.4-3.0 .35 25 3.2-8.0 5.9

Sulfur, aulfi.te, total ---------- T 17 .0-.0 .0 a 25 .0-.0 .0

1978 stratified period

Residue, nonfilterable, total---- U 18 0.0-9.0 4.7 + + + 17 0.0-7.0 2.1
L 9 .0-36 12 + + * 10 .0-15 7

Reafdiie, filterable, total----- 18 39-96 52 + + + 17 25-IOU 44
L 9 33-109 bl + + + 10 37-Iu3 57

Alkalinity ---------------------- U 18 13-26 18 + + + 17 b.0-23 16
L 9 11-52 25 + + + 10 Iu-27 19

Carbon dioxide ------------------ U 18 .0-25 2.6 + + + 17 .0-18 2.5

L 9 11-32 18 + + + 10 12-106 33

Bicarbonate ---------------------- U 18 15-27 22 + + + 17 7-28 19

L 9 14-b! 31 + + + 10 12-33 23

Slfur, sulfate, dissolved ------- U 18 3.9-lI 5.4 + + 17 5.2-10 6.2
L 9 2.3-9.5 5.5 + + + 10 2.d-7.2 5.0

Sulfur, sulfide, total ---------- U 18 .0-.0 .0 + + + 17 .0-.2 .02
L 9 .0-.0 .0 + + + 10 .0-.0 .0

1979 stratified er l d

P.,'dd,,e. nonfilterable, total---- U 14 0.0-25 10.1 * I I 11 0.0-12 3.3
L 8 4.0-41 24 I I I 4 .0-7.0 4.

Residue, filterable, total ------- U 14 37-52 41 • I I 11 37-56 44.

L 8 39-82 55 I * I 4 34-58 4b

Alkailinity ---------------------- U 14 7.0-21 15 8 11-21 14 11 1U-21 17
L 8 9.0-46 23 4 12-30 20 4 8.9-29 19

Carbion dioxide ------------------- U 14 .0-44 6.3 8 .2-21 2.6 II .1-37 b.0

L 8 14-180 62 4 9.8-92 53 4 16-50 3s

Sulfur, sulfate, dissolved ------- U 14 2.5-6.0 4.2 11 3.4-8.8 5.3
1. 8 2.2-4.9 3.7 2': 2.1-1. ?.

Slfur, sulfide, total ------------ U 14 .0-.6 .1 11 .0-.0 .0
L 8 .0-.0 .0 4 .0-.0 ,U
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HMans and rango.s of cwmltc I c,iceni rt lois In ti.t Chat tah.t i .c K. r
dVuWnrsL reasI ftr r W-L Puint Dam, April I 4,1ccemt5, r I '

IN. numbet nf lnspl s; 11, mdxilui, relese.; I minimurm releate. Result. i-i .1lltr..n' J.er liter]

Sampling VtAtLon

CII-2. 51 CI1-01A Ci-O 1B C --.0 I C CIi-V 11)

N Range Mea.n N Range Mean N Range 'lean N ksnge Mein N Xrni-e 1..a n

Unstratified periods

Residue, nonfil- H 8 0-32 13 8 1-28 12 8 6-27 14 8 7-47 22 8 9-33 18
terable, total- L 8 1-20 7 7 0-14 b 8 U-21 7 8 0-2, 9 6 -Ib 8

Residue, filter- H 8 34-54 47 8 32-51 46 8 32-51 4b 8 32-54 47 b 3o-53 47
able, :oral---- L 8 33-6z 50 7 4U-56 49 b 34-58 47 8 37-5. 49 8 3o-uu 5J

Alkalinity -- If 8 10-26 lb 8 10-19 14 8 8-2b 14 7 8-25 14 8 I0-2b 15
L 8 9-19 14 7 9-19 14 8 IU-18 13 8 7-2. 15 8 l1-;7 15

Carbon di- H 8 2-22 10 8 3.3-19 9.2 8 4.7-13 8.0 7 4-1-1 8.2 8 5-17 .b
oxide ---------- L 8 .3-44 15 7 2.5-24 10 8 1.8-25 9.7 8 1-27 11 0 4-22 6o

Btcar'jonate ---- H 3 18-22 -9 3 13-20 17 3 15-17 16 3 io-19 1b 3 18-20 19
L 3 13-20 17 2 20-23 22 3 14-21 17 3 9-20 15 3 1.-20 id

Sulfur, sulfate, H 8 4.6-8.9 6.6 8 4.3-8.7 6.4 8 4.6-8.5 6.4 8 5.1-8.2 6.3 8 4.3-8.7 o.2
dissolved ---- L 8 .. 4-7.0 6.2 7 3.2-6.8 5.6 8 3.9-6.5 5.9 8 5.0-7.0 6.2 U .. b-7.U b.3

Sulfur, sulfide, H 8 0-& U 8 0-0 0 8 0-0 0 7 0-0 0 8 0-4 0
total ---------- L 8 0-0 0 8 0-0 0 8 0-2.8 .4 8 0-0 0 b .0-.1 .0

1978 stratified period

Residue, nonfil- H 5 0-8 2 5 0-16 7 5 U-12 6 5 0-7.0 3 5 4-13 9

terable, total- L 5 0-31 10 5 0-12 5 5 0-10 2 5 0-12 4 5 i-12.

Residue, filter- H 5 46-101 61 5 42-100 58 5 46-99 59 5 44-107 60 5 4o-104 ol

able. total ---- L 5 42-98 55 5 42-90 54 5 45-102 58 5 5j-IJl bU 5 5v-luI o

Alkalinity----- H 5 15-22 18 5 15-21 18 5 12-21 17 5 1.-2- 17 5 17-24 21
L 5 14-21 17 5 13-21 17 5 15-22 18 5 L7-25 .10 5 1o-19 17

Carbon di- H 5 7.2-32 17 5 8-111 39 5 9.6-88 29 5 6.b-32 20 15-.4- 31
oxide ---------- L 5 4.0-7.7 5.5 5 3-127 31 5 4.3-3. 11 ..- t.1 5.9 . 3.u-b.0 5.6

Bi arbonste---- It 5 18-27 22 5 19-25 22 5 15-2b 21 5 17-29 21 5 21-29 25
L 5 17-25 21 5 1b-25 2U 5 18-27 22 5 21-31 z- 5 19-23 2'r

Sulfur, sulfate, H 5 4.9-7.1 6.1 5 5.1-7.1 6.2 5 4.8-6.9 6.0 5 5.1-7.0 6.1 5 5.1-6.6 6.1
dl. olved - .... L 5 5.3-7.1 63 5 5.0-6.8 5.9 5 4.5-7.0 5.5 5 5.4-7.2 6.3 5 5.2-7.2 t.2

Sulfur, sulfide, H 5 0-0 0 5 0-0 0 5 0-0 0 5 0-0 0 5 0-0 0
ttl--------- L 5 -0 0 5 0-0 0 5 0-0 0 5 0-0 0 5 U-0 0

1979 Ptratfied rerlod

Residue, nonfil- H 3 0-32 11 3 0-16 7 3 0-10 4 3 0-4 2 3 0-25 15
terable, total- L 3 0-9 4 3 0-5 2 3 0-14 5 3 2-8 5 3 10-18 13

Re.si iue. filter- H 3 41-56 50 3 44-54 48 3 42-5b 47 3 45-54 49 3 41-b1 49

.,hle, total---- L. 3 41-59 .7 3 4U-54 46 3 40-52 45 3 4o-
7  

5.. 1 5)-55 53

Alklt inty--- Ii 3 13-20 17 3 14-21 18 3 16-19 18 3 15-19 18 3 17-Z1 19

L 3 15-2A 17 4 15-19 18 3 16-1
9  18 3 1;-i 18 3 1--22 i

(.rb,,n di- it 3 8.8-20 13 3 10-31 17 3 17-24 14 3 12-74 33 3 Ifl-v9 -I
ox id e . . . . . .. . . L 3 12 -20 16 3 5 .9 -12 8 .2 3 5 .0- 12 8 .0 3 5 . 3-2 1 13.8 3 3. 3- 1- '!1.4

Slfur, ruilfate, H 3 4.3-5.7 4.8 3 4.1-5.4 4.6 3 3.8-5.4 4.5 3 4.U-5.5 4.6 3 4.2-5.8 S.
i i.,Ived ---- L 3 4.0-5.7 4.7 3 ..3-5.3 4.2 3 3.9-5.4 4.4 3 4.--..7 ..9 3 ...- 5.7 -.

SulIfur. sulfide. H 3 0-O 0 3 .0-.5 .2 3 0-_0 0 3 0-0Q 0 J _-j U

total -------- L 3 U-0 O 3 0-O 0 3 U-0 0 3 ."-.b .2 3 .-. 7 .
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APPENDIX B-5

Means and ranges of nutrient concentrattons

[Phosphorus, cotal; phosphorus, orthophosphate, dissolved; nitrogen, total;
nitrogen, nitrite plus nitrate, total; nitrogen, ammonia, total; nitrogen,

organic, total; nitrogen, Kjeldahl, total; carbon, organic, total;
carbon, organic, dissolved]
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* .*1 -1 1. 1 -k I tr 1.* -, r1 P I~ It, 'rr.1 r A.V~ q-~ r 1. 1~ 97 -r' , 19-Iv- 79

t, .. ,. I t l I . ii . it L. t It- -- . I ' I - .t -I Ki-serVoir. AcrI 19
1

c-Lsc'. :,r 1979 -

H,... li t i l 1 1 r.,n i.r Ii lt I

Saapl In 6 ttt Lon

LH-12 Ltu- I IA 01-lU

N ka.mie h-o N K.uoe Mean N Ksnge Mean

Uontratifled periods

Pli.C.oat t -ta ------------ I 9 0.I1i .36 Ui.27 a 40 0.06-0.25 0.14

PiO.JiU~sodtuphosphate, dl-,lv-d - T 9 .i-.25 .12 I. 0.u-.12 0.07 40 .Uo-.23 .05

tr tn, tol. . . ..------------------------------- T 7 .67-1.7 1.3 * 33 .69-1.30 1.08

"Itz ' .. nitrite plas niLtrte. total -...... T 5 .41-1.u .7, I .47-1.0 .67 33 .28.85 .63

tr . ao, total ------------------ T U .02-. .i9 14 .0S-.38 .15 40 .00-1.5 .29

.rtr.m organic, total------------------- T 8 .l-, .35 * * 40 .00-1.0 .28

t.,itr6.n, kjclJjil. tuttl- ---------------- T 8 .2o-.77 .54 5 5 * 40 .24-1.3 .48

C rt., ir-i . t.tl ---------------------- T 9 1.
7
-lu 4.5 I4 1.9-b.6 3.5 38 1.4-10 4.2

L1r.-. ----------------- T 9 2.1-4.g J.1 14 1.5-4.4 2.5 40 1.4-7 J.4

197 stratified period

loiiru ttal----------------------------- U 5 U.2u-o.42 U.27 + + + 1o 0.01-0.06 0. Oi
L 0 I I f 0 10 .040.3b

'ji, t,.,.., ,rtlhup,uphkatc. diosulved - 5 .U-.26 .15 + + + 10 .00-.04 .01
L f U I a 0 I to .02-.20 .08

•. ir,,e. total-------------------------------Ii U 1 6 + + + I I

,.lrbu .i..urtt 'i.,1* nitrate, total-...U 1 9 I a + + Il I
L I v I IF U I I

"tr ", ..... ,,h ------------------- 5 .U9-.4b .24 + + + 10 .00-.29 .05

L I 1 f 1 U 10 .06-1.8 .64

.mtroci-------------to------ U 5 15 .37 + t + I0 .45-.75 .57
L IF 9 I 9 I It .u4-.49 .28

.it rio.i , kjIJolih . total --------------------- .3-. .60 + + + if) .57-. 75 .62
L 0 0 1 0 i I lo .d5-2.2 .92

Latoi ,c.,i.t - -a- - - - - tj 5 .6 12 d.6 + a- 1 4.J-14 7.9
L 0 1 0 0 If U 10 2.7-11 5.3

-c I. - A 1 J------lv . . ..-- - - - - 1 5 .b w. .I J.b + + I0 .4-5 .0 5.0
L U 0 0 f 9 1.0-5.2 2.9

19/9 stratied period

F'i ii r.. total .--------------------- --- U 3 0.21-UI.4. U.31 + + * 4 0.07-0.0 0.07
L 0 f I p 0 6 .10-.20 .15

Pr ,.,i.or.). orthmo,,.i .hat.'. ditsolved .----- U 3 .14-.19 .1b i O.Ub-.l3 0.09 4 .uO-.03 .1
L # I U U I I 6 .03-.06 .05

.,it , ttl--.-------------------- U 3 1.1 1.9 1.40 4 1.3-1.5 1.40 4 .52-1.2 .83
L 9 I I 0 0 0 6 1.2-1.5 1.27

.itr 6.i nitrite plus .iltr ,. total ---- U 3 .81-1.1 .97 II .1-1.2 1.01 4 .12-.58 .31
L f f f .57117 .72

,tt. ,,0g,.,...i , t 1itl- - ----------------- U 3 IU-.29t 17 1I .U-.35 .17 4 .01-.07 .02

L I I U U I I 6 .20-.41 .30

.11ict ctic oa- ----------- U 3 .U0.46 .25 4. 41-98 .46 4 .39-.74 .53
L U 0 I 9 I 9 6 .00-.42 .Jo

%it[ in, K lid.,I. total --------------------- 1 3 .11-.75 .42 4 .55-.67 .60 4 .40-.76 .53

L I I U I I I I 6 .3b- .66 .56

---rb-n, ,- 6 .uIc, totl- - - - - - -U 3 5.6-11 t.0 ItJ .2-6.I 3.? 4 2.7-4.9 3.8

L I f I U I6 2.3-3.8 2.9

rCb.r. .irgm-1, dL.,IJ . .-------------------U 3 1.9-b.5 4.1 II 2.U-).4 2.1 4 2.7-4.9 1.1

L I U I U 9 9 0 2.3-3.5 2.6
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LL

i~~~ o W, qt KL. , Xlt ,,.I r April 1 178-,- beL'tt.' 1979 - -ittnued

-Sampl.ing stationl

Ct!'-07 (11'-05A C11-03C

N Range flean N Range Mean N Range Hean

Unnratifled periods

Pi p.or .. ------ t- - - -. . . . . . . . . T 30 U.Ub-0. in U.15 30 0.03-0.17 0.11 31 0.01-0.09 0.0.

Pph rus.. . orthophuophate, dissolved ------ T 30 .01-.14 .05 30 .00-.11 .05 31 .00-.04 .01

.ltrog n, total ---------------------------- T 25 .63-1.7 1.18 28 .53-1.5 1.09 31 .55-1.4 1.01

ittroen. nitrite plus nitrate, total ----- T 25 .34-.91 .67 t8 .29-.9 .60 31 .0-.84 .49

N I t rogfn, am.onta, total ------------------- T 30 .O-.42 .22 )U .02-.4b .22 31 .01-.b .19

.itro,-i,, ,rgantc, total ..------------------- T 30 .15-.5b .30 3U .0b-.48 .25 31 .05-.81 .32

I.t rog .. Kjeld,Ohl, total ------------------ T 30 .1b-.81 .52 30 .18-.64 .47 31 .24-1.2 .5L

Cirj,n. orgd.nc, otal --------------------- T 29 1.7-12 3.9 30 2.2-9.2 4.2 30 1.8-9.8 4.1

C,, ,. organic, dissolved ----------------- T 30 1.4-8.7 3.1 29 1.6-8.0 3.3 31 1.6-7.5 3.3

197d stratified period

Po.pI,,rus. total -------------------------- U 14 0.03-U.08 0.05 14 0.02-0.08 0.04 18 0.01-0.05 0.02
L I .Ob-.39 .13 II .03-.29 .11 12 .0-.06 .05

6ho'phuro., nrc.op.tsphate. dissolved ---- U 14 .(.U-.05 .02 14 .00-.04 .01 18 .00-.04 .01
L I1 .01-. 17 .06 II .01-.21 .05 i2 .00-.06 .02

',1[re'. total ---------------------------- U I 9 9 1 $ 1 9 9 9
L i

' nlftlte plus n1 rate, total - - U I t I
L I

X. reo, ao.onla. total -------------------- L 14 .00-.I .05 14 .OU-.12 .04 is .00-.17 .03
L if .19-1.6 .47 11 .I5-t.3 .50 12 .03-.74 .31

.It.r.e,. organic total ------------------- U 14 .2.-.70 .46 14 .24-1.1 .48 16 .20-1.0 .43
L 1U .11-.40 .21 11 .20-.73 .36 10 .14-.45 .21

'Nttr ,e, . KJeld.hl, tot l------------------ U 14 .34-.72 .5U 14 .34-1.1 .52 16 .20-1.1 .30
L I1 .26-2.0 .bb II .4b-1.7 .86 10 .24-1.2 .43

Carho,, organic, total --------------------- U 14 3.1-11 6.7 14 1.6-17 6.7 IS 1.8-16 6.6
L II 1.4-11 7.0 II 2.0-9.2 5.3 12 2.S-1? 5.7

* tarb: organic , dtssolve_----------------- U 1'4 .4-lU 4.7 14 1.)-9.0 4.7 18 1.7-9.4 4.4
L 11 1.1-8.2 4.7 II 1.9-8.2 4.1 12 1.7-6.9 3.9

1979 stratified periLod

Phosp-,ros. total -------------------------- U 8 0.04-O.U0 0.06 10 0.02-0.05 0.04 12 0.01-0.03 0.04
L 7 .03-.11 .08 4 .04-.18 .10 6 .02-.i3 .06

P,,,r,,s, ortholhonphtte. dissolved--- U 8 .00-.04 .02 10 .00-.0l .00 12 .0O-.O1 .00

L 7 .00-03 .03 4 .0l-.05 .01 6 .00-.11 .03

r ctal ---------------------------- 8 .51-1.7 .95 10 .36-.99 .71 12 .17-.98 .17

L 7 .98-1.5 1.21 4 .67-1.4 1.10 6 .59-1.2 .93

.ltr, ... n ilC|te pI,,s nitrate. total ---- 8 .12-.63 .40 10 .12-.40 .31 12 .00-.24 .07
L 7 .41-.73 .59 4 .16-.53 .25 6 .00-.42 .14

Irgtr. .. ,.nla. total -------------------- U .01-.11 .05 10 .0l-.41 .08 12 .00-.11 .05 S
L 7 .18-.47 .34 4 .23-.6 .59 6 .00-.8 .91

1,it.* *)r5 ,,,t* total ------------------- U 8 .45-1.0 .50 10 .11-.57 .39 12 .16-.87 .39
L 7 .u2-.45 .28 4 .22-.34 .21 6 .l1-.6S .2*

';itrogv,, Kjeld,hl. t-tal ------------------ U 8 .)9-1.1 .Sb t0 .24-.60 .46 12 .17-.67 .46
L 7 .34-.80 .62 4 .49-1.2 .87 0 .23-1.2 .76

CaCbon. ',- t1 ,*al total --------------------- U 8 ).2-6.5 4.2 1U I.U-8.9 4.4 12 3.'-9.1 4.6
L 7 2.7-5.0 1.9 4 !.7-4.2 3.) 6 2.1-5.6 4.0 -

Carbon. or,.,nitc dt.ol.Id ------------------- -U 8 2.3-6.5 3.1 10 2.)-6.5 1.4 12 2.3-4.7 3.4

L 7 2.3-5.0 3.5 4 2.6-31 2.6 6 2.0-4.2 2.6
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Means and raiscn of nutrient conccntr,a.ions at tributary stdti,)ns

in ie .t Point Reoervoir, Aril I 9?-D),,cer~t wr 1979

[S. number of samples; U. above the therrucline; L, below the thermoucline; T, eittre witer,.' % colu!.n; +o .saton not establishied; *, analyhis not required; 6., d'Aced te........ of i

questionable analytical results. Results in thlitgrars 1.r literl

Saopling station

Yellowjsck.t Creek Wehadkee Creek

CH-O8 C.I-04 CH-13

N Range Man N Range Mesa F.anjge Mea n

Unstratified periods

Phosphorus, total-T 17 u.02-0.14 0.06 a 5 5 25 0.01-0.10 U.ub

Phosphorus, orthophosphate,

dissolved ---------------- T 17 .00-.11 .02 21 .00-.0. .01 25 .00-.07 .U3

Nitrogen, total --------- T 17 .55-3.1 1.1 2 .73-.76 .10 24 .31-1.3 .95

Nitrogen, nitrite plus

nitrate, total---------- T 17 .02-.8o .58 21 .00-.24 .10 24 .02-.85 .49

Nitrogen. ammonta, total- T 17 .08-2.2 .29 21 .01-.30 .11 25 .0-.88 .22

Nitrogen, organic, total- T 17 .10-.90 .27 2 .31-.33 .32 25 .00-.45 .24

Nitrogen, Kjeldahl, total-- T 17 .23-3.1 .57 2 .61-.63 .09 25 .16-1.3 .4o

Carbon, organic, total --- T 17 2.3-16 4.4 zo 2.5-15 4.4 25 1.7-8.8 3.8

Carbon, organic,
dissolved ----------------- T 17 1.9-6.9 3.5 19 2.3-8.2 3.2 25 1.7-8.3 3.0

1978 stratified period

Phosphorus, total - ---------. 18 0.010.04 0.03 + + + 17 O.Ui-0.04 U.UW
L 9 .01-.27 .09 + + + 10 .01-.05 .i.

Phosphorus, orthophosphate,
dissolved --------------- U 17 .00-.03 .01 + + + 17 D0)-.04 .u1

L 9 .00-.20 .0O + + + lu .U)-.u2 .JI

Nitrogen, total (N)--.-. U I 1 1 + + + 1 1 1
L I 1 1 + + + 5 1 ,

Nitrogen, nitrite Flue
nitrate, total U £+ + + 1 1 1

* L + + + . 4 4

Nltrogen, a-nunta, total--- U 18 .00-.21 .03 + + + 17 .00-.18 .0.
L 9 .16-2.9 .84 + + + 10 .09-.95 .3.

Nitrogen, organic, total-- U 18 .31-1.0 .46 + + + 17 .19-.52 .3t
L 9 .0-.30 .19 + + + 8 .02-.15 .16

Nitrogen, KJeldahl, total- U is .3t-I.0 .50 + + + .26-.56 .4u
L 9 .40-2.6 .73 + 4. 8 .2-I.. ...

Carbon, organic, total - U is 2.8-11 6.3 + + + 17 2.9-17 7.3

L 9 3.6-20 7.0 + + + 0 1.t- 14 7.3

Carbon, organic.
dis.olved ------------ U 18 2.0-9.7 4.8 + + + 17 2.7-8.6 4.7

L 9 2.6-11 4, + + + U 2.5-d.4 '.4
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Means anrd r~n- of ntstrient conceiitrai ons at tributary at.,: ong
In~~~~~~~~~~~~ Wta oitRsror pi 9mbcme 979--Cont i~iued

IN, number of samples; U, above the thermocline; L. below tile thersocline; T. entire .iat,:r colu-jn.
+.station not establismhed; *, analysis not required; 1. deleted becau'e of queotionible

analytical results. Results in milligrams per Itterl

Sampling station

Yellowjacket Creek Wehadkee Creek

CH-08 CH-04 CH-13

N Range mean N Range Mean N Range '%cae

1979 stratified period

Phosphorus, total ----------- U 14 0.02-0.07 0.04 a ft 11 0.01-0.04 0.02

L 8 .02-.22 .11 5 6 .0i-.04. Wu

---------o--o--ophat- U 14 .00-.03 .01 8 0.00-0.03 0.00 11 .00-.00 .03

L. 8 .00-.1lb .07 4 .(JI-.0i .01 4 .UU-.01 .01

Nitrogen. total (N---- U 14 .10-1.1 .56 3 .40-.80) .48 it .07-1.5 .58
L 8 .61-2.1 1.1 1 .40 - 4 .38-. 9t .7.

Nitrogen, nitrite plus
nitrate, total ------------- U 14 .01-.56 .19 8 .00-.01 .00 1I .00-.26 .15

L 8 .00-.35 .11 4 .00-.05 .02 1. .00-. 13 .05

*Nitrogen, arwiotila, total-- U 14 o00-.21 .04 8 O00-.18 .02 11 .01-. 19 .03

L 8 .12-2.0 .80 4 .02-.67 .2b 4 .13-1.0 .57

Nitrogen, organic, total-- U 14 .08-.46 .33 3 .39-.b2 .4.3 1i .02-1.3 .40 :
L 8 .01-.60 .23 1 .34 - O .U-.30 .13

Nitrogen, Kieldahi. total-- U 14 .09-.59 .3# 3 .39-.80 .47 11 .06-1.3 .4.3
L 8 .3b-2.1 1.03 1 .3b - 4 .25-.98 .69

Carbon. organic, total--- U 14 2.7-9.0 4.6 8 3.3-11 4.2 11 2.7-6.2 4.3
L. 8 2.2-11 5.2 4 2.5-4.0 3.6 4 2.9-..l 3.b

* Carbon, organic,
dissolved------------ U 14 2.0-6.2 3.9 8 2.3-4.2 3.4 11 2.2-6.0 3.4

L 1 8 2.0-9.2 4.4 4 2.4-2 6 2.6 4 2.9-4.1 3.6j

ISO



on tic Ch t - lic Rive. !o r tvj f-j-j We t-.tt

M ,ins and ranges of nutrtent concentrit ions at Ktations on t h. t ( .h ,,. hce River ". .. , fr, ' so l t .

* April 1970-Dec..>h'r 199

IN. number of samples; H. maximum relese; L. minimun release; l, deleted b.cju ,. of quebtio:wial
analtical results. Results In milligrams per 1ltEri

Sawv.ilg station

CH-2.58 ClI-OIA CH-010 CII-01C cli-Ol)

N kange Kean N Range Mean N Range mean % ka n;e 'lean ". , !..si c n

Unstratified periods

Phosphorus. H 7 0.02-0.07 0.04 8 0.02-0.07 0.04 8 0.02-0.07 0.04 7 0.0.-0.07 0.05 8 0.03-0.8 0.0,J
total-L 8 .03-.08 .04 7 .02-.06 .03 8 .02-.Ob .04 8 .j -. U .05 b . v. I ..

Phosphorus, I
orthophosphate. H 6 .00-.07 .02 7 .00-.Ok .01 8 .00-.04 .02 7 .U&-.04 .02 8 .Ov-. U .02

dissolved---- L 8 .UU-.08 .02 7 .00-.03 .01 8 .OU-.03 .1 8 .8-.0- .02 N . .-.. . 3 ", -

Nitrogen, H 8 .56-1.6 1.0 8 .51-1.7 1.0 8 .47-1.4 .94 8 .51-1.5 1.0 8 .57-1.1 .89

total ---------- L 8 .58-1.1 .35 7 .47-1.2 .83 8 .33-1.0 .7T 8 .3o-l.2 .76 7 .39-1.1 .75

Nitorgen, nitrite
Flos nitrate, H 8 .07-.86 .49 8 .07-.82 .48 a .07-.84 .52 8 .09-.82 .49 8 .lu-.82 .49
total - L 8 .08-.64 .41 7 .11-.76 .39 8 A32-.64 .41 8 .12-.b7 .41 a .12-... .. l

Nitrogen,
ammonia, N a .05-.23 .14 8 .05-.22 .14 8 .05-.30 .16 S .05-.26 .13 8 .04-.24 .12

total-L .0-.021 .13 7 .02-.15 .10 8 .01-.15 .10 8 .00-. 1b .09 8 . 1-. 15 .09

Nitrogen, or- H 8 .10-.70 .36 8 .10-1.1 .35 8 .08-.67 .26 8 .01-.90 .36 8 .10-.61 .29

ganic, total-- L 8 .16-.55 .31 7 .22-.57 .34 8 .03-.43 .28 b .u7-.37 .2t 7 .IV-.JV .27

Nitrogen, Kjel- H 8 .28-.86 .50 8 .23-1.2 .49 8 .19-.87 .41 8 .23-.99 .49 8 .25-.85 .41

dahl, total----- L 8 .27-.64 .45 7 .24-.62 .44 8 .04-.50 .38 8 .u.-.53 .35 7 .lu-.51 .35

Carbon, or- H 8 1.1-6.2 3.3 8 1.5-4.2 3.1 8 1.6-4.6 3.1 8 1.8-6.9 3.6 8 2.3-1.3 3.0

ganic, total--- L 8 3.1-5.2 4.2 7 2.4-4.1 3.0 8 1.6-15.2 3.7 N 2.3-5.U 3.4 8 2.5-b. 4.1

Carbon, organic, H 8 1.1-3.7 2.7 8 1.3-4.1 2.6 8 1.6-4.6 3.0 8 1.1-5.6 2.7 8 2.0-4.3 3.U

dissolved-.... L 8 1.6-5.2 3.4 7 2.0-4.0 2.8 7 1.6-4.3 2.7 8 2.3-..3 3.0 b _.5-o.6 3.9

1978 stratified period

Phosphorus, H 5 0.02-0.07 0.03 5 U.03-0.06 0.04 5 U.03-0.0t 0.04 5 0.03-0.0b 0.04 5 0.03-0.09 0.05

total ---------- L 5 .02-.04 .03 5 .02-.07 .04 5 .02-.03 .03 5 .03-.07 .04 5 .08-. 12 .Ud
Phosphorua,

orthophospite, N .00-. 05 .02 5 .01-.02 .01 4 .00-.01 .01 5 .01-.03 .01 5 .00-.04 .02

dissolved -------- L 5 .00-.02 .01 5 .00-.07 .02 5 .00-.03 .01 5 .01-.05 .03 5 .01-.07 .0.

Nitrogen, H f I I I I I I I I I $ I I I
total ------------- LI I I I I I I I I I I I I

Nittrogen . nitrite

plus ntcrate, H I I I I I I I I I I I I I I
total ----------- L I I I $ I $

• it rosen,

aronla, N 5 .10-.468 . 5 .13-.41 .24 5 .13-.46 .26 5 .13-.44 .21 5 .l0-.6 .23

total ---------- L 5 .06-.21 , 5 .04-.13 .10 5 .03-.14 .08 5 .02-.14 .09 5 .02-.25 .11

Nitrogen . or- H 5 .13-.74 .31 5 .21-.79 .36 5 .14-.27 .20 4 .15-.28 .20 5 .20-.38 .28

ganic, total ---- L 5 .17-.94 .42 5 .18-.31 .28 5 .18-.40 .10 5 .1. -. 3b .25 5 .1'.-.62 .)

Nitrogen, KJel- H 5 .31-1.1 .56 S .3-1.2 .60 5 .35-.68 .46 4 .31-.59 .43 5 .36-.84 .51

dahl. total- L 5 .34-1.1 .55 4 .31-.46 .37 5 .26-.54 .36 5 .21-.5a .34 5 .2;-.#7 .-I

Carbon, or- N 5 2.3-8.2 5.2 5 2.6-5.2 4.7 5 2.9-3 6.3 5 1.8-26 9.5 5 2.7-9.0 6.5

ganic, total--- L 5 3.1-6.2 4.4 5 2.7-6.5 4.7 5 3.(-9.6 6.4 5 3.u-12 6.2 5 -.- 7.9 5.6

rbon. orgarnie. H 5 1.4-8.2 4.8 5 .80-4.6 2.3 5 1.6-4.6 2.1 5 2.0-14 5.9 5 1.9-4.0 4.8

dissolved ------- L 5 1.8-4.1 3.0 5 1.5-4.8 3.2 5 2.2-5.2 4.0 5 2..-6.O 4.1 5 1.;-..b 3.5

159



, i.rt and ra nges of nut r tent concei t r .%t I osi at .t.t 1,ns o n the Ch.t t t e Riv .r , . . t r. frt' r,'",r0I,,t-IL e Z

AprI '. I 978-.,,,mh,.r 1979--ont liued

IN, number of samples; H, maximur. release; L, minimum release; 1. deleted becaou, n' qu.%tion.thle

analytical results. Results In milligrams per liter]

Ssmpling station

CH-2.59 CII-OIA CH-01B C-O)IC C11-0 )

N Range Mean N Kange Hean N Range Kean N Range :fean N k.n 1 ;e ", an

1979 stratified period

Phosphorus. H 3 0.01-0.04 0.03 3 0.02-0.04 0.03 3 0.O1-0.03 0.02 3 0.02-0.0. 0.03 3 V. 02-0). 07 0.04

totIl ----------- L 3 .01-.04 .03 4 .Ob-.Ob .03 3 .01-.04 .u3 3 .03 -. uo .04 3 .u-. IL .07

Phosphorus.

orthophosphate, H 3 .01-.02 .1 3 .00-.01 .01 3 .01-.O1 .01 3 .00-.02 .01 .0C-.01 .01

I dissolved ------- L 3 .00-.02 .01 3 .00-.01 .01 3 .0-.Ol .OU 3 .UU-.02 .01 3 .0I-.05 .U

Nitregen, H 3 .72-.84 .77 0 - 3 .58-.66 .61 3 .59-.63 .61 3 .55-.60 .57

total ---- --. L 3 .47-. 67 .57 3 .49-.62 .54 3 .47-.54 .51 3 .46-.55 .53 3 .33-.bj .. ,

Nitrogen. nitrite

plus nitrate, H 3 .05-.27 .13 3 .05-.27 .13 3 .05-.28 .13 3 .06-.31 .15 3 .07-.32 .16

total ------------ L 3 .04-.10 .08 4 .05-.22 .12 3 .06-.25 .13 3 .10-.27 .16 3 .I0-.26 .17

N I t rogen,
ammon ta, H 3 .06-.47 .29 3 .06-.40 .27 3 .06-.41 .26 3 .06-.40 .24 3 .05-.38 .16

total ----. L 3 .06-.50 .23 4 .02-.4b .16 3 .Ob-.31 .15 3 .02-.18 .12 3 .OU-. 1- .0

Nitrogen, or- H 3 .30-.41 .34 3 .14-.38 .28 3 .12-.30 .22 3 .16-.27 .22 3 .15-.40 .35

ganic, total---- L 3 .13-.34 .26 3 .11-.31 .22 3 .17-.30 .23 3 .19-.28 .24 3 .13-.35 .27

Nitrogen, Kiel- H 3 .47-.79 .64 3 .37-.72 .54 3 .31-.60 .1i8 3 .28-.5s .46 3 .21--.53 .41

d.ihl, total --- L 3 .37-.63 .49 3 .30-.57 .43 3 .28-.48 .38 3 .21-.4h .36 3 .23-.. .3'

Carbon, or- It 3 3.5-4.3 3.9 ) 2.2-3.1 2.7 3 2.4-4.9 3.5 3 2.7-3.5 3.2 3 2.1-4.0 3.0

ganic. total-- L 3 2.8-5.4 4.0 4 2.6-5.0 3.6 3 2.3-10 5.4 3 2.7-.4 3.6 3 2. t-59 3.9

Carbon, organic, H 3 2.1-3.9 2.9 3 2.0-2.9 2.4 3 2.0-2.9 2.4 3 2.0-3.5 2.7 3 2.0-3.2 2.7

dissolv,d ------- L 3 2.8-3.9 3.3 3 1.9-2.9 2.5 3 2.2-10 4.9 3 2.5-3.2 2.8 3 2.6-.7 3.5
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APPENDIX Ki-6

Means and ranges of metal concentrations

[Iron, total; iron, dissolved; manganese, total; manganese, dissolved; zinc,
total; calcium, total; magnesium, total; potassium, total; sodiirn, totall

Page
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December 1979 .................................................. 162
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Inundated coffer-dam structures upstream from West Point Dam,

April 1978-Deceniber 1979......... o .. ..... .......... ..... o ...... 165
Chattahoochee River stations downstream from West Point IDam,

April 1978-Liecember 1979 ................................................. 166
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n:-Ir , n ,i , ,! l, . , t .. 1 A ,, i t s.'. t'. I It L ,. t b . 1 ... L h. o Rivet
t I re ..,, 1, ,-* ' * , ... r I r , Apr |I I I. t -- . ah r 1979

('o, n,-'t,..r A* ~ ml,6 U, ahlve thr t**s, .. 11, L. b,.-l,.w t~he ythermocli~ne;-.,

T. (.,#ire wit,.r cul-ian; , btatt-wn not htalbll~is-t. *. analy is .

re-uisred. , t,,L apptlabai-, K,ults in micrukr.am% l.r uterl

Sarpe ing statIon

CH-1. CI- I IA CH-10

N .,,,t. Pit'ssn N I.gn I n MN.,a N Kange Mean

Unstratifted period*

ir n total ---------- T 9 1I,1O-5,40U 2.,40O 2 1,300-2.UO 1,700 40 450-4,800 1.900

I r., dI'sold ------- T 9 10-120 5 2 100-121) 110 40 10-340 so

.- : -.. .,] .--- T 9 60-200 1I2o a 40 50-520 IsO

- .'~.,nese, It~solved-- T 9 20-40 30 * 40 0-ISO oo

!, , 20 a a * 11 20-60 30

t t. r .----- T 3, 3:U -- a a 5 3,200-3,500 3.300

- tota - . T I ,0 - * 5 ,000-l,200 1,100

Pot.,tumn, total - T I I,IsO - * 5 1,700-1,800 1,70u

-,tdI.., Ltl..--------- T I 5,400a 5 5,200-5,500 5.400

197d stratified period

t,. ,----------- b 5 b0-4, 80U #,, , + + 10 90-580 250
L U I U I 10 360-8.700 3,300

Irs, .- I . .-- --- U 5 "u-7o 40 + + + 9 0-80 i8

L 0 1 1 1 9 I 9 0-6. 00 1,500

, ',,se, ,1 - U 5 4-l: 9 P + + 10 10-110 40

. 0 II U I 8 70-2,500 880

. d tsol a-J- U 5 20- + + 10 0-20 3
. I I I I I I 9 0-2,500 840

t .. t I----------- -U 5 ,-i: so + + + 10 10-50 30

L 0 0 IF IF 0 9 10-60 40

L t,11, . I..---- - U I JUL -- + + 2 4.100 4,100
L f I I II 3 3. U-3,800 3.600

a I,, ---- U 1 1 ,2 - + + + 2 1,200 1,200
L 0 I 9 1 0 IF 3 1,100-1,200 1.100

t Pta t. tt -..- U 1 2, 00 4 4 4 2 2,000 2,000
L f f I f 1 0 3 2,000 2.000

S JI, ,t., L ..--------- U I 4.500 +-- + + 2 3,IO1-5,200 5.200
L I I I u 3 4,3V0-4,700 4,400

1919 atratliled _rIod

I . s:

1rn, t ,. ........... U 3 2. WO 4 160-490 240

L 1 0 # b 360-2,400 1.800

, dl, ,,sl. J ...... U 3 2 -bO *U 4 10:20 20
L IF 1 0 6 30-40 30

'+,nt-,'u 3.' 'l +
+ 

- " U ] 9.1 12U 1I10* 4 3O-40. 30

L /0 1 6 70-480 2YU

L f 1 0 b 0-410 ISO
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- -. (A . ' I 1 1 .

t .it lt In Went F,iint H.. cii AptI I 1976-ii0, 1.e- l91s--Coiatnoed

g -nl -lo ..npeb; U, .t..vc I e it.. -- Iiriv ; L, i, 1- it,it; "I.incline;

T. -t ire vater col.,in +, bldti. I- . cabjlsk,,J , anlYSIs not

requiredj 9, not, ippli-able. -utn iii alkruj:r.in- pvr literi

S..ih.lliiM station

C.jl7 Ci-LflA CH-03C

N ltaoge M-.n Ni ange Meaii Ii ange Mean -

UnbEratitied periods

Iron, tot al------- T 30 3niJUt, Jut 2,tUou 3o b0-2, 4It 1,20u 3U 80-2,s00 700O

Iron, dlssolved --- T it) 0-25o dSo 3t) jo-io 5o 31 0-210 10

'JiSittcoral --- T 30 40-550 200 31 20-240 140 31 30-I1,200 ISO

Mnnsedtsved T )o U-24U iOU 31 0-lu 90 31 0-1.100 120

Zinc, otai- ---------- T 5 2o-30 2u 20-30 2o * a

Caicino, coral----- 7 T* a C *+ + +

Iifeia*total--- I * a a a + ++

i'~sii~ total--- I T 6 a a +

SjJim, tota---- - a a a a + + +

4 1978 stratified period

I ron, total ------------ U 14 90-310 leo 13 5o-dio 12u is 40-250 1 20
L 11 2o-I*o' ,400 Ii it)-iiJ,)it 2,floo 12 9u-i,800 880

ito'; disolved---------U 14 0-ti) ii- I', U-50 to IS 0-40 1
L 11 10- 5,60U 77u 11 0-2,9tuo 61 12 o-iuo 290

Iii;nevtotli- ---- U 14 10-i5U 4U in jo-li, lo i8 0-120 20
L 11 5O-1,900 5 t? 11 30-J, 5(jo L.UOU 12 20-1,300 53v'

Miglsdiveuivcd- U 14 W-il it) IS . U-2'; lii lB 0-20 10--
L 11 0-1,900 440 1i 0-S,Sou 9db 12 1u-i.3o 520

Zinc, total ----------- U 14 iu-U 34) It jo-no Io iS 01 b0 40

L It -l-)j 6 40 It, i- 9o n 12 0-70 50

talcum total --- 0U 6 3,400-n,ioU )00 6 310 -J ,9I 1.8;b 0 Cdl 3, OUo-4',Ooo 3,800
L 4 3,200<3,900 iJ0o 4 3.,lt)0-I, L'u 3,looU 4 2,8o0-3,100 3,20ou

3. --i--, toa - 6 I'IUU-IJvt I~0 I. l uot) , u- I. 2v iduv 6 92oI-i300 1,202
L. 4 1,IU-, 200 1) i2IU 4 i.itUt 1,10 4 qvv- I I 1,000u

Puta...i1.4, t.1tal-- 6 1, 5u0-2,It)0 lfl00 b 1.400-1,0 1,60I 0 bo 6 1,200-ISoo u'luu

L 4 1.,40- 2,tLd0 1,7200 4 1, 4iuu-l,500 I,0OU 4 I,200-l,8UO 1,500

-.i.' ----i- - U 6 5,,-Siti - tiio . ( 6 4,Yi0U-5,400 4,900 6 3,600-5,500 5,200

*L 4 3,9)-5,iuo 4,soO 4 l., UL- ,tow 4,300 4 3,Stvo-S,100 4,100

1979 btrtlfid perio d

5tn ua ----- 1211-110 340 10 110-550 2t0 22 lAO50 12

I190 j---- u- 1,00 l3(1 4o 70-3,Jo 2c 62 30-4,60 10.

L il08JU 4 0-I.blJ 0 -z,000 , L'

'ltgtsdnlv~ U a 0-20 to lo 015 Si 12 Il C-l 0

L 1 1)-740 3j 4 So u i6 o ,o o 000 I. 0C0
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In West l",int N i,,,rvjr, April 1976-I'eebek 1919

I N. no,nt,er ofI samples; U1, above tile cherwi., l ine; L. Wlo the teruc s,, ine; T, entire

-Ltr cuianmn, **analysis not reqi. Ired. Kes,itu in microgr.,ml per Uteri

Sa!',pling etation

Ye1Io.-jacket Creek Wehiadkee Creek0

CH -_J8 CH-13

N Range Mean It Kange Mean

nt ra tlte priod5

1'" Eru oc,,I---------------I 17 b4.- I, JUI 1. OUu 25 i20-4.800 1.100

1 r.-,,, dia~aoited ----------- 17 U- I I,00) iu.u 25 o-4,200 320

'I,,'n' u --------- T 11 o-5 *20)1 47)t 25 40-2, 300 330

.4:.~,.-,dia-.,,'--- T 11 0I-- 22)2) 31,11. 21 0-"2.300 280

Caki,.m. t,,tal----------- T aa

la,.s~lt~a - T a lea A

S.41-., ~------------r T

ur~ .a) li- i -It 1' 17 IU-260 120
1- 9 21-I1 7 .uty 4,'.') 10) [30-1800 2,400

r it U 16 U_- I IS 0-u 2 17 0-100 20

L 9 lu-I 1 , 2)21 3 . 011 10 1-2, 500 190u

J- t I------U id 2ti-9U 31- 1b 10-40 20

L y 4u-5. luu 1,91)( I0 30-2,500 1,200

P~,~e.,dris,,lved ---- U IN 0-20' i0 17 Uj-50 10
L 9 10-5. 70v I,80u 11 0-250 Soo 00O

C, Ito., to talI-----------U 6 1,UIJu-4,4100 4, 20ki 4 3, 3k)(-4. 20( 4,100)
L 3 .000-6,500 4,400' 3 2.40u-4,300 1,100

t ... E a I -a---U 6 1 ,O~u-!,5U 10 I300d 3 I,U(UO-i,300 1.000
L 3 40(j-2.000 I,300, 3 ouo-l,200 1,030

* .a*i~otrI-- -- U 6 I *300-2,]lUU 2,00 Wu4, I2u0-2,i1O0 2,000
L 3 1,400-2,100 I,'iu 3 1.200-2,100 1,600

* Sios, total ------------ U 6 3,800-5,300 4,900 ' 4.300-5,400 5,200

L 1 3. 500-5,000D 4,000 3 2.900-5.200 3,600

Mletalis:

Iran, t'ftl- --- U 16 160-1.40U 660 It 90-370 160

L. 8 31()-12,()00 4.aou 4 13U-5.100 3.200

Iran, dissolved ---------- U 14 10-80 40 11 0-40 20

*L I 1o-I1,000 3. 5()d 1 0-5.000 2,600

7lasganese. total --------- U 14 ID-660 70 11 0>90 t0

L a i(Oo-Sl00 2,900 4 20-2,100 1.500

linganese. dissolved-- U 14 U-40 10 It 0-30 0
L 8 40-4,400 2,OuO 4 0-2,100 1.500
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fll'ziiii mud Itlk.es u awt.,
1  

' iut ritI.,,i, it .. i[ I . , .,r Ote inunt'ated cofter

sL-tr cture LIpbLrL,|mi -r W J P,dil -,1 l pi , I I'/5-December I 9;9

-N m im.[1 p ml bil l e ; C , ,liVc l 1.1 t II 'I t , I ., I . L iI, 'r:nicl1-1 ; I , ei-i re wtv r

tjiiim ; , ilialy iL mt r,,I lr . Rc, ,.L-, I , rugriims 1-r eIv rI

- 41 1 ta 1 ! tion

3dil-i lm it w-u Il Gil-u011

CI I-,) JA in!-0 Il c l-e 3C

Iiimtr tltt Id periods

I r-i, tutal I - --------------- I-. --- 2, i - I 'm, ll) ii 7<o 790 30 80-2, .O 2u

Ir-t. dl-,,Aved- - - .-) - -- ,-, ii- 1) -I .'-9u 29 31 )-2' t

M. -0 -- - ----- A A A - A * 31 3- I,2ui

dIssIm ved- - A A * * * 31 U-, I"

19/c uIftfed period

I m , to l I iI it I I)-'I) I 11 Ii, I -- , 110 1 4U--' 12'

1, 9 mu- I lIi A "s MI dim' 9),.) 2 9u- 1 , Z

I rim, .ilib d ei-- -- -- -- -- -- -- --- I 1, lii 2' l50 ,-i U 18 0-4m J<
I. 9 il-I 20l) 29 1 -1 , 5uu 32) 12 0-: bus

SlIt,;.'t bid-------------UAl A A A 1 0I-1 20)

A 12 2-:, 300

d. e , i I .mlved - - -- A A * -1 0-20 1U
*A A [-L 30u 43i

9/9 Lr il ied period

Irmi, ti a ---.-.- - -- .------ ----- - tJ Iit 2i I(, 0.j-22') 120 12 S0-250 12
I. 9 -o5. Is , It, . 1 -t) , tLJ 3, ! J b 34U-4,6000 2, 11.

rI. jI-s.ov --- -- -- -- ----- (I i) I- 10 2'1 1' -1 2)I -30 1<
1. ) 2 ,-, /''u 2, ,') -5 -, :'u 2tl " I,.u i )-.,.3.)', l,b''

Sim ,;.iiis , t, id - - - - i A A A A A A 12 0-3 1I
!

A A A " A A U 3-2, c ,
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'I.: 1711;1 'Ifi -Uigc t Iel -iii t'iI( til' IL utaL lIn on- Lt., he L ~l l.oChee River
Ji-llltr-mk trin (It'l P.ulIi lD-, April 19/8-Ue(_oinbvr 1919

r aals II sfli r, base; L.. rnil. r'-te; Aanalysts not required.
Ao .t in irograns 1wr utteri

SiC'oi 11111sta 1)

N . :-ii N Ra ' t~o-i N Rag- . Mean N Range Mean N RaInge, tean

It n tic rtt Iled e!~d

* i A I/-I I I' C ~ i-I lol 1w,1 A 24t-I1 7111 800 7 330- I , 400 980 14 560-i1 2oo 1 .211
l I-.I'-l It,'ll IIIi 7Ul,1/ l- I Sl tw 5ltj 1/0o- I 0I1) 510 11 lSu- I,tu f Gx lP

JI C .; It "-I I'' 11 1 8 I. 8U0 8 0-31o 8fl 8 u-70l il)

II Ci 'h2- II- A 1 2l IN 1 I- 3 7 80-40 i/1O 8 90-2801 i/A

1- -1 I' 10 'A' It 9 $ . 111 9ii A 10 .i2ol 90 Ct 60 I i8! 92

I ,' -- ' '-- i 1 I'-2' S,) 1j i- 2 2i 60 I Il-ii0 30

*~~~~S I - -'F-l , 4 - j 51l''I 1 40 9 Il1 1i-i t 40 U

~~~I I00 I I'- - - 1 10]- I i O

, I - ~ --- I II- I ',. -- I ,3130 1,200 -

I~~~ 5, Duoill-ip n

* " 2 '' .- -- I-' i 9-11 1 980 5 Sbu- I 98'0 99o 4 9.)-1, 500 I UoC

I- 1 91'- 1 1.' t1 2.' 1,'- 1, 1 Mo 2''-1910 90 5 5V2S 9Al

II-- 1 i i )'Y .~ III 1 490 '1 1901-710 42U 5 2i''-9b0 49 i

I. -'i t 21 ' - II llo J-19 i~o N /11-20 14w'

Il~ lo"< A9- 5 1S tRO 380 5 13,0-840 440

*1 1 'N 'I ' 2' 5 1-24 1 1,1l-I - 1-22'] 1201 5 2-l240 ii..

II I .'4m 11 - 1 4.111 -- i 4, 3001-

'I I i* - I ~ l' - I , )III) - I S,01 --oo 5,100 -

I I.i' m I I '107 o

14'/9 1,1 it I f It'd erI..

Pw P) t ''*I'l I 2'1,1 I- -' P"'i I Al~~, 'l 9110 1 320- 1,301) 960 3 640 -2.500 1,5101
L I I~I' i , ''IAI I bMUl ii5 10 I IA.]" lu 10] 750 I JtlI- I , Sol 940

I I Ilo-P 1. 1 1.1' 1c IlC 01 1 20-53'] 290 3 20-410 21')
1j" 1 0-i- 12i 111' ''-8' Ii' I U'- I '6 1o 80-1( 1 i0-id ll 110

tI l-/lI I' Ij $.I' .' I ~ li 1s S, i 30) 1 10-740 s00 90-712 410
f I I I/tl I- 11' 1'?'' 1f"0 I /,,-11I1m 181" 1 410-4ill 271) 3 10-,.4 1." 0 .

1I 7 121 S/11l 'iC' I 1 1--f151' oh'' I I i/ o SlG I i0/7.0 49 3 9Ur690 .110
-~~~U J hu'/ti I'l 3 if' I,' I iSi m 11-4 i) 250 3 3U-640 1i0
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APPENDIX J-7

Means and ranges of biological data rurz West Point Reservoir

[Euphotic depth; Secchi disc visibility; seston, dry weight; seston, ash
weight; seston, volatile weight; phytoplarikton, standing stock;

chlorophyll a; chlorophyll b; zooplankton, standing stock;
adenosine triphosphate; algal growth potential]

Page

Chattahoochee River stations in West Point Reservoir, April 1978-
December 1979 ................................................. 168
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4M,na and r " , f bot -, a| d,,ta Iror .cqt Point Rehervvir . I 97K and I '),Y

[Euphotic zone: that coliumnr of wat,,r ahsorbtng 99 percent of tie incident mirfce 11 'it. All %
With the exceptio n of zooplnkt on, reotricted to the euphottc zone. Zoopl.,n'it-. -- re an.tly.-d
from s.,'mpleq composited over the entire witer columin. ". W eup'lotic d-th ,-.:..r d at this

station; x, mtatinu not estebllshed; 4, not required tor tis t % .i -%

Sampling stations

CH-I 2 C11- I !A CH-1O

N Range Mean N Range Mean Range 'Ican

Ap-ober 19 78

E. photi depth (m) ---- -,--- x x 7 1.0-3.0 2.1

.-cct-Jsqc vtability (m)-- + + + x x x 7 .20-i.I0 .71

eqtron, dry weight Cmg/L)--- 6 8.0-60.0 32.0 x x 5 3.0-5U.0 16.6

4 , . -tght (mg/L)-...6 12.O-Y,.0 29.4 x x x 5 U.0-27.0 7..

Sest n. ,,latItle weight
- - ------------------------ 6 2.0-10.0 7.4 x a • 5 3.0-23.0 9.2

P'iyt,pl .. kton standing
so-k (c.Lis/mL)------------ -6 510-5,840 2,430 • • x 6 5,540-458,6O 183,130

l r~phi¢l a (ug/.) ---------- 7 1.12-4.81 2.60 x • • 7 2.99-34.7 2

C"' Irophyll b (og/L) ---------- 7 - .00 x x x 7 .00-3.43 1.17

7lop t, ti rn a t,1d Ing
it C rgani ,;m'I) --------- 5 0-1,000 200 • I x 6 1,O00-71,00 34.390

AIenosIne t r i phosphate
(ugIL)-------------------- - 5 ,10-.44 .23 x x x 5 .18-2.34 1.21.

Algal gr,,.th pitenttli

- - - - - - - ---- 7 27-48 37.4 x • x 5 4. l-1.90 3.05

March-December 1979

Flp,, tIc depth (m) - ----------- 8 1.0-2.'l 1.6 7 1.5-3.u 2.3

Scct-.1ic viaIbIlIty (m)--- b 0.20-.65 U.40 8 .3-.65 .48 8 .55-.80 .71

;' ,. r' .eilt (mg/L) ---- 7 28.0-99.0 57.5 7 17.3-39.5 24.0 7 9.3-22.0 1.8

, eston, 19h weight (mg/L)-...7 22.0-86.5 48.1 7 13.7-35.0 19.9 7 3.5-18.3 10.6

iPqt n, vlat le w.,,ght
(g/L)---------------------- -- 7 6.0-12.5 10.7 7 2.7-6.0 4.1 7 1.7-7.5 4.0

P! -s'h " t n ..r n l i n g
kt,,, v. (0 0IIs/.L)-.. ......... il).O3U-22,260 14,010 7 2,060-18,800 9,379 7 2.000-302.840 S.460

Chl,,rij yll a (ugl/L) ---------- 2 2.02-2.72 2.37 4 3.54-9.36 6.48 8 3.o0-26.8 II.I

Chlorophyll h (ug/L) --------- 8 -- .00 8 .00 6 .00-.79 .10

Z,,oopl.inkt,n ntndlng

a to,-k (or,;. s --------- 7 1,190-7,850 3,950 7 1,300-8,770 4,743 7 1,130-98,180 41.120

Adenstne triphoiphate
(ug/L) ---------------------- 5 .11-1.10 .48 5 .20-1.00 .46 5 .- 4.4 1.9

Algal growth potential
(r.g,'L)------------------------ + + + + + + + +

**
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,nq .d r..og.q of I I I1,:1, . 1 it A f r-i ui lI'vI t R, rvu Ir 1978 xini 1 9>i--' I

I Euptot ic 4,ne liat colNmit of w.iti-r ..biorhling 99 ptrce !of the Inc ident ; *riace I :~*lI ' I
with Eie~ exceptkon of zoopl..nkton, rceiLritrLd to Elie vopit-t zC rne. Z . 'i -re .>
from eisiples cotaposi ted over tlie entire war colon- * . no ct~put ic r- 1!,, it Oil

station; x, i'.,tion not eaLaibli'uhid; +. rot requoIred fur Eli- .tia.ifl.

Sampling stations

C-7CII-05A Cil-03C

N Range Mean N Range Miean N kange Mlean

April-October 1978

Euphotic depth (a) --- -------- 6 1.0-4.0 2.7 7 2.0-4.0 3. 7 2.0-6.0 4.0

Secchi-diac visibility (m)--- 6 .20-1.60 1.05 7 OU0-1.30 1.10 6 t.00x-1I. 90 1.44

Seston, dry weight (gI)-- 6 6.0-27.0 12.8 6 6.0-13.0 6.8 6 2.0-8.0 6.3

Seaton. ash weight (mg/I.)--- 6 2.0-1I3.0 4.5 5 2.0-4.0 2.4 6 .0-3.0 1.3 .

Seaton. volatile weight
(mg/) ---------------------- 6 3.0-14.0 8.2 5 4.0-8.0 5.6 6 1.0-6.0 5.0

Phycoplankton standing
stock (clsa) -- 6 22.190-666,280 229,090 6 18,810-276,110 128,110 6 5.87U-123.530 66.560

Chlorophyll a (ug/L) ---- - 6 8.55-34.3 23.7 6 7.85-31.5 20.5 7 9.22-21.3 14.2

*Chlorophyll b (ug/L)---- - 6 .00-2.76 .46 6 -. 00 7 .00-2.93 .42

Zooplankton standing
stock (or gaisasm----- 6 2.000-65,000 37,700 6 6.000-102,000 41,800 5 1,000-21,000 11,800

Adenosine triphosphate
(ug/L) --------------------- 4 .44-2.67 1.64 4 .0o1-.94 .98 d. .22-3.12 1.24

Algal growth potential
(mg,'L) ---------------------- 2 1.30-1.50 1.40 7 .60-4.00 1.93 7 .4u-2.40 1.07

March-December 1979

*Euphotic depth ( )---7 1.5-4.0 2.5 7 1.5-4.0 2.9 7 1.5-5.5 3.7

Secchi-dinc visibility (m)---. 8 .45-1.00 .78 7 .4-: 20 .89 7 .40-1.70 1.14 S
Seston. iy -eight (mg/L) -- 8 6.0-16.7 9.5 7 4.0-11.3 7.2 7 2.0-10.3 5.2

*Seaton, ash weight (me./L) 7 2.3-9.0 5.1 7 .7-b.' 4.1 7 .5-7.7 2.9

Seaton. volatile weight
*(ngIL)------- ---------- 7 1.2-7.7 4.4 7 1.4-4.6 3.1 7 .0-3.5 2.3

P- PIytoplainkrun titand ing
*stock (cells/w.) -------------- 7 11,050 -393, 690 111.360 7 7190-12'650 97,370 7 8.140-18,410 0/,OO

Chlor.,phyll a (ug/L) ----------- 7 3.46-20.0 7.92 8 5.7-19.4 12.4 8 3.80-35.0 11.0

Chlorophyll b (ug/L) ----------- 7 .00 8 .00 .94 .12 S U-.J

* Zooplankton standing
stEnck (organtIims/s) --------- 7 160-191.300 86.700 7 3, 55U-2$14,200 100,340 7 33.7aj-139,52O bJ,6i

Adenosine triphosp1hate

(g)------------------------7 .50-3.10 1.60 5 .20-1.40 .96 5 .10-1.66 .77

Algal growth potential
(mS/I.)---------------------------- + + + +++++

* 9 -~___ _ ~ ~ - ~7
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APPENDIX. C-I

Water-quality on-site measurements at stations in West Point Reservoir and

the Chattahoochee River below West Point Dam, April 1978-0ecember 1979

[Water temperature, specific conductance, oxidation-reduction

potential, dissolved oxygen, plH, Secchi disc transparency,
euphotic depth, and light light incident]
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1978 and 1979 ....................................... 20-'
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CI-L2 (023J8500) ChattIhoo'rhee River at U.S. Highway 27, at Franklin, (Ga., i978 arid 1979

SPE- OxID-
CIFIC ATION TRAN,-

CON- RED- PAR-
TEMPER- SAM- OXYGFN* DUCT- UCTION ENCY

ATUF. PL[NG TEMPER- PIS- PM ANCE POTEN- (SECCHI
AIR OFPTH ATURE 01.rvED (MICRO- TIAL DISK)

OATF (MEG C) (M) (MFG C) (MG/L) (UNITS) MHOS) (MV) IM)

APfv . 1978

18... 21.0 1.0 114.6 7.4 6.6 72 495 --
mAY
OA.. 22.0 10 !8.7 7.8 6.5 70 480 --

JON
06... ?0.0 1.0 25.1 4.7 6.7 96 570 --

JIIL
13... 31.5 1.0 28.9 6.7 6.7 82 .. ..

A'IG

17... 27.0 1.0 . 1.2 6.4 64 560 --

31... 30.0 1.0 ?2.7 7.1 6.5 63 590 --
r C r

1... 23.4 1.0 14.9 9.1 6.6 62 575 --
C OV

1... 12.0 1.0 13.5 8. 6.8 71 530 --

JAN 197
'4... -2.0 1.0 6.5 11.2 6.8 54 615 --

,P. -- 1.0 17.7 1.6 6.3 84 b15 *65

MAY

13 3... 2S.5 1. 14.8 9.1 6.2 46 645. .30
IN1

13... -- 1.0 23.3 6.7 6.3 67 560 1.30
JL

?6,. 33.0 1.0 26.1 5.. 6.8 97 bib .40

2f... 35.0 1.0 26.8 5.7 6.6 71 455 .45

?... 23.0 1.0 20. 6.9 6.2 69 630 .20
OCT
17... 19.0 1.0 1).8 8.2 6.3 61 bob --

13... 14.0 (.0 14.? M.6 6.4 90 58b
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Ci-|{A (U23O70) Chattdhoochee River above N w River, near Corinth, (;J., 1979

SP.- x iD- LIGHT LIGHT

CIFIC ATIuN ^TkANS- VfIP T I NcI-

CON- qF i- PAR- TO 14 DE )T

[EMPER- SAM- OXYGEN. DUCT- UCT ION tNCY OF PIRCE T

ATLRE. PLIN TEMPER- oIs- PH ANCE POTFN- (SLCCHI SURFACE WEMAIN-

Alp f)EPTi ATUQE SOLVED (M I'RO- TIAL 01 SK LIGHT jNG AT

CATF (DF( C) fm) (CEG C) (OG/L) (UNITS) MHOS) (MV) (M) (FEET) oEPTH

21... 6.0 .?0 17.3 A.1 6.0 17 blU .65 2.00 --

21 ... -- 1.0 .............. b.0

21... -- 2.0 f.2 0.1 5.9 77 610 .... 1.0

21 ... - 4.0 17.1 8.0 .9 718 630 ......

?1... -- s,n 11.1 7.9 S. ?8 630 ......
M AY

0 ... 10.0 ,20 1.7 R." b.2 '9 63 , .6, 2.00 --

3 ... -- 1.0 .............. 5.0
'3... -- .') 16.6 1.' h.2 49 640 .... 1.0

0 ... -- 4.0 16.6 l.' 6:1 49 6)O ......

3.. 33.0 °?n 2i, .eU o . S.. --

13... I . 0 6.0

13... -. 1 . .............. 1.0

13., -- 2.1 1'.5 6.3 6.3 H2 610 *.....

1 ... -- 4.0 Z3.5 6.1 f ?.2 78 6I. ......

13... -- 6.f 23.7 6.1 6.1 77 b2 ......

26... 21.0 .?0 2 7.3 1.1 6.8 t6 59U .3u 1.00 --

I-- 1.0 .............. 1.0

?f... -- 2.0 26.0 1t6 6.. 15 00O ......

46-- 3 25.7 s.'. 6.'4 14 Is0 .. ...

PA... -- 4.0 4.6 S.3 b.3 74. 610 ......

PA... -- S.0 26. 4.? .3 71 61, .. I ..
2..,. -- e,.,) 26.'. ' 0 6. 3 Il 62,) ......-

eh... -- 1.0 ? .4 5 ." 6.1 7 1 bU ......

?3... 346 n .20 '..c 6.6 6.? 79 1-91 .4u 2.UU --

?3. .. -- . .............. .0

,3... -- 2.. 2T.1 6.? 6.6 7? 50U 1 .0

3-- 3.1 27.6 6.) 6.2 7: hU I f ....

.n.. -- . .1 6.0 b.b 78 o5 ......

43*., -- ... h .7.4 (I'. 6. 4.E .5 18 ...

.3... -- 8.0 27.I 4.Y 6., 7" 105 ......

!... --. 7.20 20.7 ., 6.1 11 610 .3....
P ... -- I.,0 -- , --. -,5 -

'
- -O ......

20? . -- .0 ...1 .S 6..1 1 .U.2.. . -- 3.0 20. 6.. '%, 6, FE ' l "-- ....

?P,... -- 1.0 2).. 5.- 6.1 11 56 ......

P0.,0 -- .. 0 .,.7 5. . 6.1 71 S'AII ......

20... -- e4,' o.J .. /0 # S . to..

co' T

I ... 17. .20 -. A A.j 6. 0, 1 2.' ,) -- .
7 ?. . . - ? l %° •' b.4, N1 h/ ....

17 ... -- .0 (6.6 79 6. iI hE, ......

12,,. P3.,) ,2 I(_.' -'.3 6," 73 ",10 ,65 c',U --I7. ... -- l n ........ 61.,3

I?... -- (-. I .l --. - - - -- , . ....- ..
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241I' III9 a Sl. tar* III l~w.,y 1)9, rtar 1.904449, Wo ., 978 ald 1979

1~~~~ IF (lI AlIG 49T.044 hd

'oN )- alG ANC TO .'FOC('j

Aa. P. 111 "1,( AI, n. f A ul (4 01- IStCCM4 SIQaCo 4849ff-

lullI)4 WI' Alt 9'j LAO' 9444) rI "I54 1.401 49 .A

IS444

44... Ph "I - - - -. - - - .

e 7... ?-- e. 100 . 11 I 99- - -

17.. -- .~ 4~fl 94 94 7 99) -- - -

Ii.. le N.o49 '.. 97 7 49- - -

J:. ?4:21 1. . ' ,uS - - -

* ~~ 01. . 45 So 9~ 4 99 - - -

2.. ).1' .'l 4. 4 6." 46 94 1.0190 -
"2...~~~4 1- T. - - - - - . - .

2... -- 2." ~~ tA.' '49 . 2 4 -

02.. - .4 444 .9 64 M2 ',11 . .
1'... -- 4. 4~ 4 7. 4, 4 49 -2h-

2.. - 4.9 14. I." I. 46 91 . .oU -

'2.. 42. 44, I, ~ 4.' ~ 74 09 -... -
244 .2 40 24?A9 ' 4 .4 . 64

-- 2' 270 4) 7, 1,1 94 -. -?

-- 4..' 26.~. S.. ' 99- . -
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.P1> Olin 1- L INT L(16MW

C ,r I a( *704 105*45s- of8T IN I C41
C oft- c O- ,A4t- TOP I1 S 0ofN

TEM1(1- SFN 0104 (lUCY- 0C00 T 09O4ECr Of ', PC CENT
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418 O(PVN STURE SOLVE 8lC.O- I IAL 01683 LIGHT th AT 1
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APo . 407

2.. - 10 20 t..64 VS 40 00 -- 4

42.. - .1 19.9 7.7 6.2 V140 -- - .0

-- .0 14.8 1. 6. VS 41 - -
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013... . .0 49.4, 2.9 6.41 82 600 - - -

14.. 2.0 18.5 14.2 6.41 88 636 -.- -

04.. 1.3. 8.0 .2 6.4 92 640 - - -

JUL. 26. 0 30. 4 0.1 9.2 83 440 1.10 4.80 3-

44...~~~_ .1-. i.s- - - - - - 3

* ~ I l4. - .0 4.0 t0.; 8.9 83 40- -- 5

-- 1.0 219.4 7.a 7.6 S 4 40 - 3.

* 4... .- .0 28.6 3.6 6.5 02 630 - - 4.

ii.s.5 ?-63 2. .4 6.3 82 590 a- -.

4.:: -- 60 274, .9 .2 s0 666 -- - -
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44... -- 14.0 23.9 ' .4 ? 46 - - -
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S1. -- 20 29.6 4 0.4 9.0 66 9 ;- 3:0
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i7.. - ~ 61 2. S.0 6. 6 60 - -

17 ... . 8. 46 49 6? 57 S9. - - -

47.. . 4.0 24. 41 6. p 600 - - -

9.. 3. .0 99 9.9 9,4 ?0 446 4.00 300o
* 29... -- 1.~0 .. - - - - - - 4

ho. -20 2. '. 4 46 -.- 0 .

29... -- 3.s81 76 . 8 40 - - .

* 29.. ~ - .0 2.4 S.0 7. 70 61 2-

29... ?- 6. 29 4.q 6 .0 68 5260 - -

29 ... 1-. 6.0 26. 4.61.16 64 ~ -

-- 7. 2.6.6 6.6 6q 669- - -

8.0 244 44 6.4 64 6 --

* 2... -- 42. 234 6.3 44 670 -. 1.2 7_

4?. 53 0 .20 4.3 . . 7 66 *7 .8

ii.. -- 20 468 .0 6. 6 00 - - .

;,9... 1:0 488 4.79 7.6 6. 64 610 -- -. -
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0?z ... - 3.0 236. 7.89 .9Z 60 660 -. -
02...4 - 340 36. 7. 6. 60 669- -)-

32...~~~ -- 2.043 . . 60 60 - -

y2. -- '0 1?3.2 6. 6.3 60 68 - .

12 ... 1- .0 22.9 6.' 6. 60 '.9 -. 1. -

32. - .0 193 23 7.7 6 &0 -. -- .. 6 e

32. .30.0 20 .9 0 m 3. 6. 62 s66 1.0 3

e 6:: 2 6:9 .11 ., 1 56
JUL2... 10. 28 27. 8 7.6 74 56S .0 30

26..:- . ?6.9 3. F? 74 '60- -.

26...6.0 2Z69 7. 5. ' 6 . - .

' 4.. -- .0 2 ..8 .1 6. 9 74 6 70

26 ... -. 6.0 16.6 4 .0 6.2 72? 9 - . -

26.. - 6.0 24.7 2.8 6.3 72 680
26... - 30.0 . 24. 3. 6.0 T8 630 .

26... 12.0 24.4 2.7 6.0 I0 60 0. -

22.. 33.0 .20 219:6 9.7 a. 7 6 370- 3.00 4.00 -

22.. I. . a.; 9- -. -o-2

22.. - 10 282 7.6 77:6 0 S- 2.0

22...0. 4.0 : .3 ..3 .64 76 430 -. 3.0

22 ... 5- .0 26.8 4.3 6. 7 4 46- -. .

22 ... -. 6.0 16.6 .i6 62716 - -

22...: .-. 0 24436 6. 7 '.600.
22... .- 3.0 '.. . .9 3 46

22.. -. 3.0 2'.0 .6 9.9 P6 210 o

9.. 230 .t0 23.) . 6.0 76 660 .90 - NO

39.. - .. 0 232 74 64 Zo60o- -. -
3 .. 00 22. 0. . 5 '6

39.. -. 2.0 227 6.?. 7s 566. .-

3 ... .- 3.0 2.. S.71 4 7. 666
19 ... .. 37.9 22.6 6.6 6.3 13 46o -

06 3

32.0 37,7 6.0 6.'. 7 7. - . -

36...6. 20 37 6. .6 56S

36.. .- .0 33'7 64 6 '2 67.! . -
37..1.6.0 37. 6. 6. 7

30 3397. . 2 66 -

33.. 8. .0 30.9 8. 6. 68 S90 .7 36

It3... -- 30 - - . -- - -. - 60

33.. - 60 93 82 1 '0 66 0- -

33...~ ~~~~~~ 778' . 82 62 7 66 . . -
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CIl-05A (0233919U) Chattahoochee River dt State Highway 701, near Abbottsford. Ga.. 1978 and 1979

SPE- OxIl)- LIGhT LIGHT

CIF1C ATIUN TwANS- bEPTH INCI-

CON- 4F u- PAR- TO 1% UENT
ThPAP0- SAM- OxYGFN. DUCT- UCTION kNCY of Pf'RCNT
ATUQ . PLIN4 TFMFQV- Lis- PH ANcf POTLN- ESLCCHI SiF ACF QL4A(IN-

P.(t IFP TH a ItJ1 OLVED fMICwO- TIAL DISKl LIG HI IN6 Ar
(,) r~. C ~ (M) mEG C) (mr,/L) (UN IT') P4805) (MY) (m) 4 41t f~ t Mp rH

.?lj 24.4 5.6 .' 6 600 - NO)

6I. , , - - 0 .0 2 4 .? .3 6 . 4 l 1u 2 ? ) .5 
.10 ... -- '. 24 .? 5.1 6.1 6? 1-9 -...

1'... -- 0.0 2'. 5. 6.3 I 90 .....
- ~ . - 12.0 24..? ;. 0 6.4 f? b90- --

1".a- 14.0 24.1 4.9 6.) 0)? 993- - -

1g.. - 1.0 24.1 '..8 6.1 0 6? 190U- --

-- 8.0 23.9 .9 6.1 1.3 '3 ,--b-
,-- 1. 23.7 .7 8.? 83 2.60.....

OCT

I.-. 40 .?0 19.4. ?7 6.? b" t)41 1.10 -'4

(e... -- 2.9 19.0 1.6 6.6 68 130 ......
IA-- .. 0 1.0 7.3 6.6 68 59 ......
*.h.0 -- 6.0 19.0 7.l 6.5 bd 560 ......
16... -- . (9.0 7.1 6. 69 60 ......
I i,.. -- (0.0 1.9 7.1 6. 69 565 ......
-111... 1 . (".4 6.8 6.4 70 .. .. ..

14... -- 14Fl. .4 6.5 6.4 69 570 by ...
--. 16 .0 18 .2 .2 6 .3 to 9 73 . .. .. .
-- 18.0 18.1 6.0 6.3 U b1 ......

* fEr
13... 19.0 .20 10.0 9.s 6.t 73 58b .8U 2.9O --
13... -- (.0 .............. 10
* 3... -- 2.: 9.9 9.3 6.' 19 990 2- -- 2.0
13,,. -- 2.,5 ............. 1.0
13... -- 4.0 9.7 9.2 6.3 71 h91 .. ...
13... -- 6.0 9.6 9.2 6.1 73 Sq0 ......
13... -- q.0 9.4 A.9 6.3 1 90 -- -- --.
13.. - 10.0 9.1 8.0 6.3 74 9 ......
I1.-- 12.0 9.1 1.9 6.3 F' 999 ......
13... -- I4.0 9 .3 8.9 6.3 1. h9 ......
I ... -- 16.0 9.3 8.8 6.3 14 9h9 .....

•IS

. - . .- - 'i6. T . L . - - . . . . . . - . , - % - - . L ' . - 2 - i ' " - . ' - - , - . - . ' - - - . . . - . - - - . . . i
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ClI-UJA (02339J82) Chlacaiu.che Kitver above coffer deg, above Wst Point D., 1978 and 1979

CIFIC ATION .
CON- RED-

TEM°EQ- SAM- OXYGEN. OUCT- UCTION
ATURE. PLING TEMPER- DIS- PH ANCE POTEN-
AIR DEPTH ATURE SOLVED (MICRO- TIAL

DATF (EG C) (M) (DG C) (M6/L) (UNITS) "MOSI (MV)

JAN 1979
22... 5.0 .20 6.8 9.7 6.4 78 600

22... -- 2.0 6.8 9.6 6.4 78 60S
22... -- 4.0 6.8 9.6 6.3 78 610
22... -* 6.0 6.7 9.6 6.2 79 615
22... -- 8.0 6.6 9.S 6.2 79 615
22... -- 0.0 6.6 9.5 6.2 79 620
2p... -- 12.0 6.6 9.9 6.1 79 620
22... -- 14.0 6.6 9.5 6.1 ?9 62S
22. -- 16.0 6.6 9.5 6.1 79 625

mAIW

20 ... ?0.0 .20 19.2 12.0 6.1 50 525S
20... -" 21,.9 10.8 6.8 so SSS
20... -- 4.0 13.6 8.8 6.2 ;1 580
20... -- 6.0 12.8 8.5 6.1 52 600
20... - B o.o 12.6 8.3 S.9 s 610
20... -- 10.0 12.5 8.9 S.9 54 620
20... -- 12.0 11.7 8.2 5.8 56 625
20... -- 14.0 10.2 7.0 5.6 so 640
20... -- 16.0 9.S 6.3 S.5 56 645
2C... -- 18.0 9.3 S.8 5.5 60 655
20.., -- 20.0 Y.1 S,. 5.4 63 660
20... -- 21.0 9.0 5.1 5.4 63 665
20... -- 22.0 9.0 5.2 5.3 63 665

MAY
01,.. 23.0 .20 20.5 10.2 7.1 44 590
02.. -* 2.0 20.5 10.0 ?.1 44 595
01... -- 4.0 18.2 7.9 6.5 45 615
01... ** 6.0 17.7 y.s 6.0 45 635
0.... 0" 6.0 17.6 7.? S.9 4S 645

11... -- 10.0 17.5 7.6 5.9 46 650
01... -0 12.0 17.2 7.5 S.6 46 655
01... - 14.0 16.7 5.6 5.6 47 66S
01... -* 16.0 16.4 5.0 5.5 46 670
01., -- 18.0 16.1 4.0 5.5 49 670
01... -- 20.0 16.0 3.7 5.5 50 670
03... -0 22.0 15.? 2.3 5.5 52 670

JUN
14... 25.0 920 25.2 8.3 83 56 460
14... -* 2.0 25.2 6.3 8.3 S 465
14,,, -- 4.0 25.2 a.? 6.2 57 490
14... 6.0 25.2 @.a 8.1 57 49S
14... "" 6.0 25.1 8.0 7.9 57 so*

14... -- 10.0 23.2 4.6 6.4 S9 S40
14,,, -- 11.0 22.3 3., 5.6 59 570
14,,, -- 12.0 21.4 2.6 5.7 61 565
14... - 34.0 20.0 li 5.5 63 600
14... 00 16.0 18.6 .1 5.4 62 610
14.., -- 38.0 18.1 4.1 5.4 62 520
14.., ** 20.0 17.6 C.1 S.4 64 400
14,.. -- 22.0 17.3 '.I SS 68 335
14... -- 20.0 17.6 Sd 5.4 64 400

JUL.
24... 27.0 .20 27.3 7.3 6.1 56 66S
24,.. -- 2.0 27.3 7? 3.1 S6 500
24,.. "* 3.0 26.5 4.0 6.9 56 535
24... -- 4.0 26.0 3.1 ?0 59 SSO
*4... -" So 25.5 1.9 6.9 63 560
24.. -- 6.0 25.3 1.6 6,9 64 S6
24..* T" 7.0 25.O 1.? 6.7 64 S7

4 ... ..- 0.o 24.8 .7 6.6 62 sse
24,.. -- 0.0O 23.9 '.1 6.6 64 S
24... 00 12.0 22.9 C.1 6.6 70 535
24.9. 10 34.0 21.8 'l 6.7 74 4?40
24.., -- 16.0 21.0 4.1 6.9 79 260
24,. "" 8.0 20.4 (.1 6.9 62 370
24.,. 8 20.0 too0 (*1 6.9 SO 110
24... "" 22.0 19.6 4.1 10 93 6,.0

182



CII-03A (U23j9382) Chdttacoochee River above :offer dam, above West Point Dam, 1978 and 1979

S pr- 0XlO-

ClrlC ATION
CON- TED- 

1EMPER- SAM- OXYGEN$ DUCT- UCTIONATURE9 IPLING TEMPlER- DIS- PH ANCE POTEN-
AIR DEPTH ATURE SOLVED INICRO- TIAL

DATE 40(6 C) ("I (0EG Cl (4G/L) (UNITS) 6HOS) (MY)

AUG . 1979
21... 36.6 .20 30.3 7.2 8.4 66 315
22.,. -- 0 1.4 7.4 6.5 66 320
21,.. -. 3.0 Z8.9 7.9 8.6 61 335
21... -- 4.0 28.3 7.6 8.3 6S 350
21... -- 5.0 28.0 6.0 7.7 64 360
21.0 - 6.0 27.6 6.0 1.1 64 380
21o.. -- 7.0 27.7 5.3 6.9 67 390
21... .o 8.0 27.5 5. 6.8 68 395
21,.. -- 10.0 2702 3.9 6.5 69 400210.. *- 2.0 ?'.8 .6 6.0 60 20022... *- 14.0 Z-.. .6 6.2 91 245

21,... 0 16.0 e-.3 .6 6.2 91 14S

21... -- 18.0 22.8 .S 6.2 96 120
21.. -- ZOO 22.0 .5 6.2 200 100
21... -- 22.0 21.5 ,S 6.3 205 90.0
21... -- 24.0 20.6 .5 6.3 112 60n

17... 29.0 .20 25.3 5.6 6.7 72 50"
17... -- 2.0 25.3 S.6 6.7 72 blO

67... -- 6.0 25.3 S.5 6.7 73 525
17.0 -- 0.0 25.3 S.4 6.7 7? 520
17... - 1 0.0 25.3 4.4 6.1 72 520
17... "- 2200 2S,3 4.T 6.6 73 520
17... -- 1400 25.2 4.2 6.5 71 52S
27.0. . - 16.0 24.6 .9 6.2 77 520
I?... - t 1l0e 23.9 .7 6.1 79 460
170. -- 2000 23.7 .7 6.2 79 4S0
I7... -- 22.0 23.3 .6 6.2 as 270 1
17. 24.0 22.3 .7 6.4 116 I0

OCT
Is.D. 23.0 .20 2009 6.8 6o 70 SS
IS... -, 2.0 20.5 6.2 6.6 71 560
Is... -- 4,0 2004 5.6 6.5 71 560
IS..* - 6.0 20.4 Sol 605 71 .60
15..0 go 6.0 20.4 57 6.5 71 A65
IS... l s0.0 P0.4 S.9 6.5 71 565
IS... -- 12.0 Z04 5.7 6.5 ? SO
ISO*. # - 14.0 20.3 5.7 6.S 71 570
15... -- 16.0 2000 5.? 6.4 72 5S
I5O. *" 16.0 29.8 3.9 6.2 71 560
IS... -- 20.0 19.7 3.6 6.1 72 560
I-5..* - 22.0 19.6 3.4 6.1 72 55
IS... - 23.0 19.6 3.4 601 72 565
IS-*, -- 24.0 19.6 3.3 6.2 72 SOS

DEC

los. 20.S .0 12.3 7.7 6.4 66 S9S
2000 -- 00 1109 704 6.3 67 SS
10.0, -- 4.0 22.8 7e2 602 67 se0
000 - 606 1106 7.0 6.2 67 SOS
20... me#6. 11.6 7.0 6.2 6? SOS
l0se * - 10.0 2.16 7.0 0.2 66 590
l0..s e- l20 11.6 609 6.2 6? S9
10.00 - 14.0 I1.s 6.6 601 67 S90
20 40 -- 16.0 11.2 6.9 601 67 S9
26.. -" too 80.9 6.4 6.1 66 S9
lieg. Ro 20,0 0.9 604 6.2 66 S"9
10o, * 220 10o9 6.4 6.2 67 600
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* ~~CI-3J36 (0139)SY) Ci.~..o4.R,.r 4*o f c3 offqr a. bove West Point us.. 1906 afw 3199

CON. 9(0-m

7(0(- O.- 016(9. DuCT. UCTIO~

£TiU6(. PL INC6 TF(0060. 03- ON 09ICI 000(9-

I3 3(019" £Tua.E 503.9(1 (IMIC4G- TEIAL
OATF 10f(3 cl 31 MnFG CIMG/Ll (I311 99053 Inv)

4AIk 1 97.3
3.. 26.0 .Za 57.7 33.2 6.4 50 665

-I. - 2.0 1 '.6 a 6.? 0.9 so 40

II. . 4.0 14.1 6.1 0.6 S0 470

II.. -. 1.0 99 6.0 0.3 S0 500

1.. - .0 2 0. 0 R.3 0. 50S 4609

14.. .0 2006.:.1 5 7
34.. 6.0 39.9 7.7 .3 5 50

34.. 1Z3.0 3 S.4 .. 5.6 50 53

I.. 40 17.0 .3 S. 6 Sao52

34...160 36.5 5 5. 5 25

33. - 2.0 26.0 6.6 6.0 I'S47

33. - .0 23.3 0 6.6 0.7 6 635S

313... I. ,3. 3., 6. 0 10

33... 6. l2.0 Z.? 6.2 00 545

33. - 60 0. 2. 0.3 00 575
313... 00 394 2.7 0. a s 5851

31... - 320 6. 1.5 S . 6 595

33... 00 3 ,8,:4. 37 1., .30'10
13. 16.0 IT.? .3 6.3 6 0

JUL

0.. 2. 30.0 6:. 6.6 03 30
10.. -. 3.0 796 60 . 2 376

6 3... -- .0 29:.3 :67 6. 6? 7

y0. . 7.0 206.5 .2 6.2 03 30

30. 3-60 2.3 -.1 a. 00 430

30. . 20 23.3 -. 1 6.2 0) 0is

0 ... - 46 19.0 .1 . 0 6

14 2. .20 2 S. 0. . 2
34.. - 2.0 27.3 04 70 66 20

14..6 3.0 a?. 0. . 0 2
54.. - 4.0 27.2 06 0. 0 534

34 ... . . 00 2.3I 5.5 0.Y 9
341 - .0 27.6 3.7 0.0 70 566

I4. P- 6. 9 .10. 101 0
34 ... 4- 0. 2n.4 : 0.0 SOS50

34.. . 12.0 24.7 '.1. 4 S"5

34.. -. 5.0 23.7 -. 1 0.3 6 406b
30... 21S.0 .6 an .I . 6. S9 57

30.. - .0 2:6 6.S63SG 5
3... 3.0 26.0 6.3 7.3 6 SOS

30. . 40 26.0 3.3 0.7 To 6

0.. . .6 Z76 .3 1. 76T 05

30 ... 1Z0 2b.3 -.1 0 63 03
30 ... -. 17.0 20.1 '.3 02 70$ 06

30 ... 1.30 I4.? '.3 6.0 6Z 046

30.. S- 3. 20 1.6 '3 6.6 03 S0S4
30.. z- 4. .. 6 .6 GO2 S0I0

16... -. 5.6 to.7 6.0 0.6 0 040

10. 30. 6 260 006 68 "s5

*6 3... 20.0 a6.0 1 0.0 .? 00 4760
:1. - .0 16.1 30 6.? 0 9,00

t.. - 6.6 16.9 0.3 0.0 99457
36. - 6.0 26O.7 6.3 0.0 S"50
31... 3 t)2.6 262 3. .0 GO 66

% 16... - 30.6 39.5 6.S 0.3 00 off

zo ... 16. 3.0 39.) 4.4 6.3 00 060
4050

26.. .- 2.6 30.3 0.3 0.0 03 260

6...0. 16.3 0 0.51 6 0SO
11. - .41 30.3 0 0.4 0 556

26.. .0 30.3 5.6 0.3 3 504
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:2 ~C"JB3 (02339387) Chattahoochee River cast of coffer dam. above West Point Dam, 1970 and 1979 '

SPE- OXID-

CON-. RED-

TEMPER- SAM- OXYGEN$ DUCT- UCTIGOd
ATUNRE. PL ING TEMPER- 015- P44 LIOCE POTEW-
AIR DEPTH ATtiRE SOLVED 4961CR0_ TIAL

DATE (E C) (141 40E6 C) (MG/AI (UNITSI MHOSS (WV1

JAN . 1979
2200. 6.S .20 6.9 9.9 6.s5? O

22 ... -- 2.0 6.9 9.8 6.4 77 590

22 ... -- .0 6.9 9.8 6o3 77 595

220.. - 6.0 6.9 9.6 6.3 77 600

22... - 10.o 6.0 9.9 6.2 76 G30
22. - 6.0 G.6 9.9 6.2 76 610

22... - 12.0 6.0 9.9 6.2 76 610

22... 1-4.0 6.6 9.9 6.1 6 1

22... - 16.0 6.6 9.9 6.l 76 620
£2...o - 38.0 6.8 9.9 6.1 76 620
22... -- 19.0 6.6 9.9 6.0 76 620

22. - 20.0 6.6 9.9 6.0 76 625
M4AR
zoos. 29.0 .20 39.5 12.3 6.2 51 5o0

200.. 2.0 Its.9 10.3 6.5 51 595

e0..s -- .0 13.6 9.0 G.l 52 61S

20...0 - 6.0 12.9 6.6 S.9 52 630

zo... see 81 2.6 6.4 5.8 52 640

20... - 10.0 12.5 6.9 So? 53 650

R0sso - 12.0 13.6 6.3 5.7 so 655

20.. - 18.0 1.3 6.2 S.6 s6 660

20... - 16.0 9.7 6.6 SO5 60 665

26s.. - 16.0 9.4 6.3 S.4 S9 670

20... - 2000 9.2 509 5.3 60 675

MAY
01..*. 23.0 .20 20.6 10.p 7.4 48 56S

01...ss 2.0 20.3 10.1 7.2 48 57

01... 4# 40 16. 6.* 7 6.5 84 600

01.0. - 6.0 17.6 7.7 6.0 45 620

03... -* 60 17.7 7.6 5.9 45 640

03... los10. 17.6 7.6 s.0 46 64S

01. - 12.0 17.8 7.6 5.9 46 650

03... 0'. 36 .0 16.4o 8.9 Sob 4? 665

03. - 16.0 36.3 3o9 S.5 49 670

010.. - 20.0 15.9 3.2 5.5 s0 670

03.- 2200 15.1 2.3 5.4 S3 670

01e.. - 23.0 35.1 100 5.5 63 515

JIR4

14... 28.0 .20 25.' 6.6 6.5 55 1.60

18... . 2*0 25.3 6.6 1.4 55 465S

18... - 4.0 e5. 3 6.5 68 55 465

14. - 6.0 25.2 6.4 6.3 55 890

38..oa6. 25.2 6.0 7.7 55 s00

38. .0 24.3 5.6 6.6 57 530
34.. a-3. 23.1 4.6 6.1 57 555

14... -- 11.0 21.6 2.9 Soo 57 560
38..'. 12.0 21.7 a.5 5.6 s6 595

14.. - 14.0 19.7 1.2 5.8 60 605

14...04 16.0 3898 4.1 5.8 59 610

34006 -. o 36. 3.1 '.3 5.4& 59 SS0

38... - 20.0 17.6 -1.1 5.4 60 465
14. - 22.0 17.3 4. S.6 65 360

34... a 24.0 37.1 '.1 SO5 69 325
JUL

*24... 30.0 .20 2?.2 7.2 7.6 S6 515
28..0002. 27.2 7.3 70b S6 520

28... . 3.0 26.40 8.2 7.4 59 555

24...0 4.0 25.6 2.8 7.1 60 585

24 . -.0 o 25.6 1.2 7.0 63 565

2'... - 6.0 25.2 3.5 6.6 63 160

28.. -. 7. 25.0 1*0 6.6 61 541S

24. - 60 28.7 0? 6.5 63 550
Go..@ 3. 2403 C. 1 6.2 62 540

240. 1 2.0 22.6 4.1 6.2 60 545
24. - 804 22.2 -go3 6.1 66 545
28. . 16.. 21.0 -go 6.3 76 2"6

260.00 6. 202 4.1 6.6 of Is@

24... 22.0 loss 4.1 6.6 106 6.
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CH"-3B (023393167) Chattabooctee River east of coffe r dM. QWe illt lolat Dm. 1 176 ad 1979

'S'

SPE- OclO-
CIVIC aTlOldTE , , -IM-OXYG4ENO CONi- urlo-

ATURE, PlING TEMPER- o15- PH We POTEN-
ATIE R DEPTH ATURE SOLVED (PlCwO- TIL.DATE DE C) (M DEG C) ING/LI (UNITS) WI4OS) (14v)

AUG
?1... 3'.5 .20 30.5 8.3 8.3 68 415
21... -- 2.0 29.6 8.7 8. 67 415
21... -- 3.0 26.8 8.8 6.5 67 41S
23... -- 4.0 28.4 8.4 6.4 66 420
21... -- 5.0 20.1 7.7 S.0 65 425
21... 6.0 21.9 6.2 7.1 63 440
21... - 1.0 21.8 6.5 7.0 66 4S0
21... -- 8.0 27.6 5.? 6.8 68 46021... - 1 10.0 21.3 4.5 6.5 69 465
21... -" 12.0 29.9 .5 6.1 75 480
21... -- 14.0 24.7 .5 6.0 ?8 4S5
?I... -- 6.0 24.0 .5 6.1 86 36521... -- 18.0 22.7 .S 6.2 92 130
21... -- 20.0 22.2 .5 6.3 102 lO
21... "- 22.0 23.4 .5 6.3 106 90.0SEP

17.0. 19.0 .20 25.3 So. 6.8 72 53017... -- 2.0 25.3 5.6 6.7 ?2 530
17... - 400 25.3 5.6 6.7 72 53017... - 6.0 25.3 5.6 6.? 72 535
17..0 -. 8.0 25.3 $.6 6.7 72 535
17... -- 10.0 25.3 5.6 6.1 74 57 5
37... -. 12.0 25.3 5.5 6.7 73 S40Iy 0 -- 1.0 25,3 S.2 6.1 73 540
17.0. -- 16.0 24.S .7 6.2 73 s5
170.. - 18.0 23.9 .7 6.1 7O '.7517... -- 20.0 23.7 .? 6.1 79 45S
17... 0- 22.0 23.2 .6 6.3 97 175

OCT
15... 23.0 .20 21.? 7.2 6.7 70 535
15.. 2.0 20. 6.3 6.6 70 540
is... - 4 '.0 20.6 6.2 6.5 70 5'.515... -- 6.0 20.5 6.1 6.S 70 50
15... - M.0 20.5 6.1 6.5 70 550IS... -- 10.0 20.5 6.1 6.4 70 SSO
IS... -- 12.0 20.4 6.1 6.4 70 55
15... - 140.0 20.5 6.0 6. 70 560
IS... -" 16.0 20.2 5.2 6.3 71 560
15... -- 18.0 19.8 3.9 6.2 71 563
is... -- 20.0 14.8 3.8 6.1 71 5?0
I5... -" 22.0 19.? 3.4 6.1 72 b75
ISO.. - 23.0 19.7 3.3 601 72 575DEC

0... 1r..0 .20 13.1 9.5 6.9 62 48010... 2.0 13.0 9.5 6.8 65 (090! 0. 0 -" .0 11.8 8.6 f6.8a 6 4 49S
10... -- 6.0 11.7 6.3 6.? 66 50510... - 8.0 11.? B.2 6.6 66 530
10... -" 10.0 1107 8.3 6.6 66 51010... -- L2.0 11.6 8.2 6.6 66 515
30... -- 14.0 11.6 8.1 6.6 66 520
10.., -- 16.0 11.5 7.6 6.5 66 52010 ... - 11AO 11.5 7.7 6.l 66 b5210... 20.0 1.5 ?.8 6.5 66 525

0 186
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Cjj-UCi .02 391") chwtt.h-.o. le ... torW cottrr dam. above West P.'v ie .e #.w 17

I4PI 0 - A ONvGErd. Duct- k#CTIOr. triC. OF Pt i
SP CT. AU OLV )I.10- " (ISSAS LiONI ING aI

CZ9d 01b -0tt Z11 Ie" V176J0 10 0 NU o

1.060 961 14 .

t... 4 So M.

0.. -- eel 7.4 1 0. .a6 1a4 C IT .0

IC... -* .0 16.3 M.3 ..3 00
tO.. -- .0 (v.3 F.9 6.6 IV"420-

10... -- . 3.6 1. 6.6 s6 oh - -l-

30.. 60 94.9 S4 S.3 14 .6 0 - -

34....r -- o 1.9 - -- - - C -- .0

34 ... -- Z0. a7* a. I S a. 6 A4. - -

£4...1- 3.f 11.1 . . 4 40 - .

34.. - 6. Z3.3 2.9 4. 01? 040 !p 0.
34.... -- 36a1 iS.' 1.9 .. 0. 4.4 . -

3.. - 2. 60 01 6.7 7 .4 - - v

3to - 1. - - -- -- - -- -- 50

13. 9:.62. 6.0 a.? 70 ,66 1. -0

3 ... GO50 - - - - - - - .

314 - .6 2.61 2.4 6.9 60 600 9. -- .
33.. -16.0 2 2.9 6.2 62 00 - - -

31...' ,:'4 £60775 6 60 72 67WI -

33.. C 6 36.2 z2 6..2 72 630 - - C

36... -- - - CC - - -- - .

30... C 1.0 £.6 6.6 6.0 636 .0- .

30. 60 292 0. . 6 2 400- 1-- '0,

30...~ ~~~ ~ - 6. 253 *1 6.2 66 61 C CC C

80.. -- 12.0 23.2@ . 6.21 3 41 C -

30... IS63.3 (3 6.. 6 31911 -

30...~~~6 %-u 360 3.6.36. 2 £o0- -

£0 ... - 800 3.0z 8:3 6. 6 £30 -- -

i'.. 256 .0 12.4. 6. 6.4 S600 37 .0 -

CC ... CC C C C - C C 3

3 ... 6. 2. 4.0 6.6 6 31 C C~-

3G... - 6.0 2.3 4.? 6. 6 02 SooC

36... .0 7. 2.3 ISe 6. 69 4.4 C C

CC 2.0 23. 4. . 9 4.0 C C C

6. sO 640 36.0.

* ~ ~ ~ ~ ~ f 1... CC316.C0C . C C C 3

30... ~ ~ 2 a-20 2. 6.3 0.1 4 3 C .
CC 6 3. 2.9. -. 7.150( C C .0

be6.: 2. 'e. 6 6. 69 0CC

CC66: 26. '.3. 6.37 67 4.9eC

CC 3. 69 03 6.0 6% 490. C.C I-So

12.0:: ""20 .8 60 3 4.0 C CC C

30t... -- 3.0 263 6.) 6.0 62 60 0CC C

CC 366 2.61 6. . 60 600 C

4 ~ ~ ~ ~ ~ t I... 06.6 .70 104 4. 60 4 00 - .0 C

to ... 16 .0 10.6 6.3 5.7 67a 9 C .

3 ~ ~~~~~ CC 3.7- C C CC C C C



LH-JIC (02339388) Chattahoochee River belo coffer dam, above West Point Dom. 1978 and 1979

SPE- OMiU- LIGHT LIGHT i'" I
CIFIC ATION TWANS- OEPTH INCI-
CON- RED- PAR- TO 11 UENT

TEdPEQ- SAM- OXYGEN. VUC1- UCTION ENCY OF PLRCENT
ATURE. OLING TEMPEW- niS- PH ANCE PO7EN- ISECCHI SURFACE REMAIN-
AIR OEPTH ATUWE SOLVEn (MICRO- TIAL OISK) LIGHT IN6 AT

rATE (cF( C) 04) IOEG C) (MG/L) (UNITS) MHOS I MV) 1M) (FEET) ')EPTH

JAN * 1979
2... 2.0 .A0 6.8 9.b 6.3 78 to .0 -- 

?... -- 2.0 &.8 9.6 6.? 8 S0 .....o--
2?... - 4.0 n.8 9.6 6.2 18 585 ......
2 2'... -- 6.0 6.8 9.6 6.? 18 s'1 - - -

P?... .- 8.0 6.8 9.k 6.1 78 595 ...... "
2 2 ... -- 10.0 S.4 9.6 6.1 r1 600 ......

??... -- 12.0 6.8 9.6 6.1 F8 600 ......--
2?... -- I.0 6.8 9.6 6.1 78 605 ......

2?... -- 11.0 6.9 9.6 6.0 10 605 ......

20 ... 28.0 .20 17.2 11.3 7.5 so ImX .44) 1.50 *
20... -- 1.') ..............- - 2.0 l

? .-- 1.5 .............. 1.0
* ?n0... -- 20 14.3 .5 6.' 4I 50- --

.- -- 4. 1J.1 9.1 6.1 3 610 ......

20... -- 6.0 13.0 9.0 5.9 '.3 625 ......
io... *- 8.0 12.9 .8 5.8 J) 641 ......
o... -- 10.0 12.? H.5 5.7 %2 b40 .....

2n ... - 12.0 12.5 8.4 5.7 Se 645 ......

-- 16.n I.2 8.A 5.6 55 651 ...... -

2n ... - 18.0 I .1 A.7 5.6 iS 660 ......

pn... - 20.0 4.9 6.8 5.4 59 670 ......

ji... ?6.0 .?O 20., 10.5 7.8 4'. 515 .So 2.00 -1
ii1... ** 1.'* ..............- - S.D

1... -- .'03 10.3 7 644 5 5 .....---0(. -- 4.0 19.9 9.8 7.1 44 550 .....

01..I --. 5. ' 8.5 6.4 44 58 - - -

01... -- 6.0 17.A 7.h 1.1 4S 595 .....
.m 17.7 7.6 5.9 45 605 ......

* ... 12.1 17.6 7.6 S.8 46 62U - --
',.,1 -- 14.0 17.4 7.6 5.A 46 625 ......

.'1... -- 16.0 11.~17.6 1.8 4h 630 .....

0i... -- 1O.0 I.1. 7.b 6. ' 64O .. ....
01... -- O.) 16.4 5.8 5.6 '.8 6S0 ......

oi. 1- 22.1" 16I. 3 4.5 5.5 ' 6%5S----
I 6.n .,0 2S.6 8.9 B.? 46 60 --SO .0

I'....1' .............. 4.0

,.. ** '.1 25.6 '8.0 8. 6 % T1 41U.. . I
-.,,S -- e. 23.5 d.7 8. 16 '4mu .. --

I... -- ?. 5.4 6 ..
I'... -- 10.U 24.7 7.4 7.0 56 510 ......
1 ... -- I. 24.0 5." h.7 51 53)) ...... "
S...~ -- Id.'1 23.1 5.5 6.1 S8 561 .....

1I'... *- 14.0 1.5 3.3 S.? 68 .. ..
I.,. -- ... 0 1.2 3.0 5.6 4 95 ......

I... -- A8.0 20o, 2.2 S.6 60 605 ......
14. - 0.0 29.2 1.0 5.4 60 6b .. ...

I' ., * . .............. --- .00 --

,,, 2.) .2" 21... 7.5 S.1 57 480 1.40 5.00 --

'4... n0 7.s 7.6 1. 490 le .. I
* .. 3- .n 1. 7.'. 7.0 1) S4 5 -- 1 h.0

r1;4.. - 4.n 27.1 1.2 6.4 5 3 5 .... 3.0
* , .* *- ... 26.. 6.7 60 J5I .... 3.0
e4... -- 0.0 23.6 .1 6.% 61 54 .....

71)-- 7. .1 1.3 6.4 64 550 .....

; . - O-- -, b € 1 l ...
,, -- l8.0 Z2.. <,I 6.1. 64 560 .....--- "-

"-1.q 12.5 1 . 6.s 6?) Seto -

r- . -- 16.') 21,0 ,1 1.3 18 55)) ......-
-- l.0 20.2 ',1 6.7 944 510....24. - 14. o 21 .6 '1 7.'. F6 5375 13---

1.....................1 6.00 --

* 188* * .. .~ **--* *.*.-'*



F I - - --- .- J. -- - - .~-...~

CH-03C (U2339388) Chattahoochee River below coffer dam. above West Point Dam, 1978 and 1979

SPE- O810- LIGHT LIGHT
CIFIC ATION THANS- OEPTH INCI-

CON- 1EU- PAR- TO It UENT

TEMPER- SAM- OXYGEN. DUCT- UCTION LNCy OF PERCENT
ATItRf. PLING TEMPER- Ils- PH ANCE POTEN- (SLCCHI SURFACE WEMAIN-

4IR nFPT-4 ATtJkE SOLVEr IMICRQ- TIlL. OISK LIGHT 1N AT

'qATf IJF0. C) (M) IDEG CI (G/L) (UNITS) 1HOS (MVI IM) E T ) DEPT H

AUJG

21... 34.0 .?0 29.1 8.3 8.3 .. '. . . 1.10 .0

2k. - 1.0 4?- ---- --

21..-- 2.0 2.' 46. 8.4 68 1S ---

21... -- 3.0 28.2 8.0 8.? b? 435 ... I
21... -- '.0 21.9 6.9 7.3 b 450 .... .. 0
21... -- 5.n 27.9 6.8 7.0 b 410 .... 2.0
2I,.. -- 5.5 ..............- - 1.0

21)... -- 60 27.; 6.3 6. 67 4101--
23... -- 7.0 27.6 5.8 6.7 67 '.O ......

21..' -- 8.0 27.5 S.. 6.6 6 '9' ......
I,..-- 10.0 2h.9 2.0 6.2 71 505 ......

21... -- .2.0 2'.9 .5 S.9 78 40b ......
23... -- 14.0 23.9 .5 6.0 8 3 O ......

21... -- 16.u 23.1 .5 6.1 92 140 ......

21... -- 14.0 22.5 5 6.2 97 120 ......

21... -- 20.0 21.8 5 6.2 102 100 ......

.21 b-- -- - -- .00 -

c& P
17... 19.0 .20 25.' 5,7 6.7 7j 565 .... NU

17... -- 2.0 2S.4 5.1 6.7 7] 560 ......

-- 4.n 2S.4 5.7 6.7 7-1 56t) ----

17... -- 6.0 ?S.'. 5.7 6.7 13 56 ......
17... -- 8.0 25.' .7 6.7 r3 16 ......

17. -- 10.0 2.' 5.7 6.7 12 565 ......

17... - 1 2.0 25.' 6.2 6.7 13 570 ......
17... -- 14.0 25.3 5.9 6.6 73 570 ......

17... -- 16.0 25.3 5. 66 72 570 ......
17., -- 18.0 25.0 3. 6.4 75 b75 ......

1?... -- 20.0 24.0 ,I 6.3 78 5 .. I..

17.,, -- 21.0 23.0 .7 6.1 18 3lO ......

ACT
I o,, P0.6 .?a 21.3 6., 6. 70 5652 1.-0 40

1%... -- 2.0 20.6 6.5 6.j 70 o ....

I o... -- 4.0 20.5 6.1 6.i 71 sis ......
1',.. -- 6.0 20.4 5*5 6.5 7o 515 ......

IS.. -- 01.0 20.4 6.0 6.4 70 540 ......

1%... -- 10.0 20.4 5.6 6.. 10 50 ......
IN... -- 12.n 20.4 5,Q 6.. 10 510 ......

1%... -- 14.1) 20.3 5.S 6. 0 5. r 13"13.
I%,.. -- 16.n 20.0 4.5 6.? 71 5sq ......

V;... -- 1A.) 14. 3.A 6.1 71 5t, .....

IC... -- 20.0 3y.? 3.7 6.3 1? 600 ......
DFC
30... P3.0 .20 12.i 7.18 6! 67 580 1.00 J.00 --

10 ... 0on
in ... -- 2.n 11.8 7.4. 6.2:;15 -- .

I0 ... 3.0 1.0

I0.. -- 'oo 13.? 71 6.1 61 IV- ....

0... -- 6.0 11.6 ?.1 6.1 67 5"5 .....
30... -- 8.0 ll.6 7.0 6.1 h "IV . ...

i0... -- 30.0 11.b 6.Q 6.1 by 600 ......

In.., -- 12.0 11.5 6.8 6.1 61 600 .....

In. .. 14.A 11.5 b.7 6.1 61 140 -.--

30... -- 16.0 13.? 6.s 6.0 N1 605 .....

I1.,, -- 11.0 13.2 b.5 ft. 1f 6 NO)..
* 1',,. -- 20.0 11.1 6.1 6b3 bO ......

31.00 S.4 - .- - - - - .0 -I1.,-- 1..........--.... -,O -33..?., . -- -- -............ i.0

33.,. -- 1.0 -- .............- 3.0

* I.
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CS-S ~ ~ ~ ~ ~ L 1 at 1142 0. o.. r r e aer-, MLL udt. Wnr .ar.. Ca. Q ?.. 1 9ad199

spE - 0K03 L lan? LIHTo.CIVIC a IO IsANW'S. oMAIN mMCI-- -lF00.- 6*.- 039N O;PAR- 10 Is. DEN?*'V01. DUCT- ((Mfl'.- to26 or .? 1061. 26C2 i PERCENT

cal 0 &I" EPT ouo s02.SLJ (IQ.Ico fIAL 02D Ix I LI G"w ING atOF (1 $DE t1 (0(6L I4 105fl ItS, f'%4 ("P I, IFF5v) DEPT.

40.- 9.4q

I27... 1-90 1. .9 S s 69 S9 I-. -

27...I -- '?1 Z:. .2 s. 4 45-. -
-- .0 221 b .? 4's6 27 S- --

7/~*~ -~*~ ,.'. s) 7.~ 6 4"9 - - -
)?~~ -- 7. ~ . . . so so. .s-
'I.. -- 6.0 2"7.5. s.3 6L 62 929 t-- -0?2... - n 140 6.9 6i.2 6. 65 s30 . -

3%..* p... .?0 21.0 20.0 9.2 0 .9 22 - NUS.. - AA 27.6 94 . 90 '4 s. -

I'... -- 4~0 262 .e 6.7 ?4 910 - -OS.. -- 9.~ 22.e n. 61 66 99s- -3%.. -. 6.0 22.1 . 6.? 6 & 60 - -
-- ~ ~~~~~ A. 296 . (2 6 70 1-- -

12... 
ha 4. - - - 11- -- 2

2... A-7. 24. '.2 6.el 4 - - -4 22 ... I- . 24. " '. 6.'. toe 220 - "?... - .21.n 223 '2 61 22 2205 --1)

a'? 6., 1)' ?
26.. 2.7 p") 20. 93 4.. 66 90 2.20 3.00 -

... -- .0 2-. S- s- S- - -

-- 20 24.0. A.4 .3 64 91 9 -- -- 4.
IS.. a. o.72 . . 6? 900- .IS?.. -- 21:2.' 6.2 (j b2 9 boo

?-2.0 23.4 2. 6.0 63 64s- -- -I'.. - 2.0 226 '. .0 264 29"s
-- 2 .11 22 . ' 2 6 . 2 '..0- - -

2P.. ~ ~ ~ ~ ~ ~ ~ Z 210. IF 49 92 49 61 '9 20 .0 -

- n 6 . 2 6 . ' . 6 2 0 I 4s e - -
.0 21 '. 6.2 7jo "9 . -

-- ~ 
110 

2.2.26.04)9. 
- - -

4... ~ S .1) .0 '10. 6.? 60 10 9 .0 -
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spt - U.O Iii 161 C 26..I
CIVIL IAIlON TNA%0 OLp Dtl' KIC I -
CON 0. E30- 1100- IL () It 46?N

Uld- ) 4- 0Acl 000Fh toi LLCII' OFC ,l "1Ct 1,

fVOI 't14 I911- 00 P4 £Ncc 'Ott- S'UIM S. 1 5- 1 £( ,.AI--
AIM p. T31) *1)-I SCILLILL MCO VIAL 101 IIC,", (1, a?

ColoI OU c0( 1 4.l l0f. L) (Mo/L volts .4061 l1, ML Lf t LI . A

LAN0 . 9'

cl... o 0.20 -.e jo.3 .L M IL U -

?3 . . o I.T I. t. - 6. 6.1MLL-----

-- j21~2 I. 6.4 I' 60M- - -

0j. 9.. .2 71 l0 6. o"* tI 1*61L4 1.0 --

21.. -- 2.) II' .2 6. to 63 -- - -

jL1.t. 10' 2. 9. 1 . S. 6.05LL

21. .00 ?1.3 6.6 'o.l 39 6605 -.

-- .0 Is.; 9.4 . 9 60 . - -

5- .' 26.6 7. 0.9 49 .41-1

?- 9. 16. 6. 0. 0 69 0

02...~:6 S.1.1 62 . . '0 603 --

-- 2.0 21.9 1.2 S.S T 0 '0- .

*~~ ~ ~ ft 12. .20 260 93 97 0 10. t .0 3.0,

22.. - 1.0 1 .. -.1 -- -. -- -

-- .o 63 . 6.1 I4S1O- - .

-- 4.0 :do A Z6 .0 9 .0 6% 60. -00 -

I?...5.0 2.9 4. 6.0 60 600 - . -

i'... . 7. 3. .6 C.9 6 60 -- -

IS .. 9.0 22. 2. .0 6 b-o . * -

9.0 20.4 .h. 63 !60-U. -

-- 10. l.4 . 6. 67 120 -- -.

-- 1..0 110 41 6.S 2 20 - - -

02. - 1.0 3.2zJ . 306 20 -.

-i~l.

25. - .0 .. 0 0 13 76 b- 10

2%..1 - 7. 246 0.2 6.0 69 40 - -J

-- 60 '1 . 60 :7 1 o

Z 200 1. 4.*. 4 1 - -

a"'.1
22.. 000 .0 299 61 96 6 360 1.3 3.0 -

22 ?.. do 1. -- 
1~~ . 30

22. - .0 1.6 7:6 6 4 6 40
:.:: .- .0 273 3 6. 70 40 -

22 ... -. 7.t07 .8 62 1 o%

2?191 .. 62 .7 6? 6 6
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CH-08 (02339V20) Yellowjackec Creek at Cameron Hill Road, near LaGrange. (k., 1978 and 1979

SPE- O10O- LIGHT LIGHT
CIFIC &TION TRANS- DEPTH INCI-

CON- REU- PAR- TO IS CENT

TE"PEQ- SAM- OXYGEN. DUCT- UCTION ENCY OF PERCENT

ATUQF. PLING TEMPER- DIS- P.4 ANCE POTLN- (SECCHI SURFACE REMAIN-

AlP 1 EPTw ATURE SOLVEO (MICWO- TiL DISK) LIGHT ING AT

ULAIF (O"G c) (M) (DIEG C) (MrdL) (UNITS) MMOI) (MV) (M) (FEET) UEPTH

IA... 13.0 .20 19.2 t.7 .S e bwb t.20 -- NO

I... -- 2.0 19.2 6.7 6.5 66 SlO .. .. ..

. -- 6.n 19.2 6.6 6.5 66 530 .. .. ..

16... -- . 18.6 6.3 b.4 68 1.40.-.-.
I*... -- 10.n 18.4 6.0 6.1 68 13 ......

1- 2.n ks.? 2 6.3 69 SS0 - --

116... -- 1. 1.2 I.' 6.2 69 5S5 .. .. ..

OFr
1 2... 13.0 .?c 10.9 10.0 6.2 61 640 .rj 2.00 --
12,.. -- 1.') ..............- - 9.0

I2... 1. 30.' 9.5 6.4 61 625 .. .. 1.0

I .0-- .1.2 o4.7 6.4 61 6b ......

1?... -- 6.n Q.1 8.? 6.3 64 625 .. .-..

1?... -- .) 9.2 8. 6.3 6a 6:10 .. ....

I1... -- 30.0 4.2 9.3 6.1 69 830 .-...
1?... -- l.0 9.1 .? 6.2 6,0 490 .. ....

6

* 192



III4,. I .. dk., S9OL 11 St.,. I190 2. er b gtr,... 970 .. w 1979

I - S I £100 f.&goS- DEPT. 106CSI-
CO4. 'I( U- 040- to to of -0

Nt.: 4" 066 Dud - UCsu taU kPC OF 'SACINT
0114! 10 014(. D5% - ~ n ANeC Pol - ISt CC"S I EA CE RIMAIN---

aa £tUtf SCLVFL)1, '1(01. flAt 05K) LIGN! IWO6 AT

1ar 4"", Cl 45 (DG cl I.(/EI N 515"1 .""055 I lo) 4.1 fff I I DEPT"

1".. 56. ."1 £9. 6.0 1. I U .60 ..,0 -

ii... - 21 5.. 6.1 6.4 '1 5.10 - . -

5$ ... -to* 1. 66 6.7 s1 50 -

6:00

0.. 5.0 .0 55.9 6.8 6.b 5? b". 74 200 -

2".. ?- 51.0 ?.a 31- - -.1 6.0 N

/0..2 -- 20 f1.1 51.9 6.5 a250 -- - .

'4.. 2. 6.' T15.0 6.:9 '0 50 - - -

P1.. .. .0 6.0 1.0 6.9 '0 50 - - -

11.. -. 4.0 6. 15.0 6. '0 i 650 is --. -

13...1 a-00 '10 5.; S.9 ;e 66b - -

20... a. v. 3. 1. 5. 3 0

20. . 1.0 1 .31 5.4 33 690 -

30... 20.5 7 225 9.5 6.5 30 S".. .6 1.00

30... .- 20 £9.0 03 6.3 3 * - - .
'0..4. 15. 6.4 5.9 30 640 -

30.. :0 60 3.7 s 36 660 -

1.. 7.5 .20 26. 0 .1 7.0 es 60os 5.60 5.00 -

I'.. -- 2.0 Ef.C A:; 1.N 4 600 - - 5

54. . 30 -.: -. -. 04.

54. . 6.0 22. 0 5.3 :.; 635,
54.. 9. 2.0 S . 6 325 -

15.. 29? 20 271 .6 1 2 0 .30 6.006
25. . .0 ,o . . .- 23

'.... Z. A. 21.6; 16 1.0 52 695 7- .
;.%. 7-30 2. .6 7.7 52 95 - .
ps... - .0 27.5 1.3 1.3 52 50- .

A5.0 26.5 S 2.3 6.3 56 53 - - -

I5. .. 60 251.0 .9T 6.2'? 46 50 - -
PS.. - 1. "..a -. 1 6.2 6 .50 - -
75.. 0.3 21.2 0.1 6.3 64 I0SO ~- -

3o.4. -- 50.0 23.0-- 5.3. 4.40350--

25.. .0 26.5 2.3 6.5 53 05 . -4

25.. 7.0 28. 62 3 . S23 0 - £
25...1 - o 1.0 294 56 61 SI 43I-S- .

?I5... .. 70 26.5 1 6.5 N4 530

25. .30. 4.5 S.0 6.3 506 75.0s

M:5.0 .7 24.4 S.4 6.1 52 53 .0 o

4. 26.5 5.0 6.3 %I 5*5

56. * 2 '0:20 1. 1. 6.3 "0 a6 .0 .
II... -. 2.0 20.2 6.4 .3 0 SIG -

1A... 1:5.0 59.6 6.5 6.1 49 S00l)
55..Z.5.0 590.6 6.0 6.? 50 500ill-

55. f .4 9f.31 6.2 40 590Q to No -

55.It -- 2 96 9. 6. 6 b50 -
It£... 4.0 9. 0...14 6

61.0 3. 03 6.'4A'0-

f ~193 ~



CH-13 (02339362) Wehadkee Creek at State Htghway 238, near Abbottsford, Ga.. 1978 and 1979

SPE- OXl0- LIGHT LIGHT - ".
CIFIC ATION TRANS- DEPTH INCI-
CON- EOE- PAR- TO II DENT

IE4PEQ- cA- OXYGfN. OUCI- UCTION ENCY OF PERCENT
ATLPE. PL IN(; TEMPER- ills- PH ANCE POTEN- (StCCH!I SURFACE I&MAIN-
AI1 T)fPty aTtw. SCLVEn (MICRO- TIAL OISKI LIGHT I6 AT

OATF (OF( C) IM) rEG C) (IG/L) (UNITS) MHOS) (MV) 4I) IFEET) DFPTH *1
*"-Q . 1978
""3 .... .?,) -3.00

I1... 79.0 1.n 20.4 11.1 9.0 '8 410 1.00 -- 13
11.. 2.0 2n.7 11.1 9.3 19 390 P.04 .l f) nor '°° 31
11... 1. 2.3 10.9 4.5 5 78 7o
17.. 1. 3-.0 7.8 6.h SO 46'j

11. - .0 15.0 7.7 7.0 130 420--- -19.. .n 12.3 7.4 6, 44 '60

13.. - 3.0 ' b.4 6.5 4U 41

31.. .. 1*. 7.? 6.4 45 47t)
M6y

. , J 0 .?n 14.3 1.4 6. 9'. '8t) 1.2) 4.00 -

2... lO.0 1.4.3 7.1 6.6 S' 13010 R.0

04... -- I.0 --. -.- 5.7 -- --- 3.
. .. 1- 4.' 18; 7.7 5 !:, 3 Si!- 1. 0

04 ... -- 6.f r. 7.? tl 4~. .6 135 ---

U4 ... 1.0 1 6. 6 .1 32 913;.402
n4 ... - 10.'0 15.4 r,.,. h.1 S5 10 l----

V--. l1.n 19.7 4. it 5.7 S? 410 - .-

_ '... 12.0 14.A 3.? 9.o 4b -- -- .- --

14 3 ... -* .n 1 .2..?....... 43 6t
714... -- 1 .0.7 2.0 ........ 4

06... - 36. .. 1.0 L.. 4. 42
ni... -.I.n 1 . .1 . 4 440 ......
31... -0.4 . Z-4.0 10. 9.0 16 40 .30 ...
3)... -- I., -. -. -- -- -o .....
31 ... -- 2..0.4 . .1 m6 4O ..... 0

I I ... 3. 1 ~ - -- -- - 1.0
11 ... -- 4.1 2 0 t). 4.' 76 69 ---

-11... -- 6.n 20.2 2. 6.1 7b 390 ......
31... R.0 17.5 I.0 6.1 76 600 .....

.* 3... -- I1.0 1-0.4 .1 6.3 10 1 -. ..
',n... 1- 32.0 34.2 .1) 6.0 7? 6 -- NO --

t.... -- 1.' 17.5 .2 .... 74 6?.. 0
I n.,. -- 36. 1 .2 .1 6.1 1 40 4. ....

I e-.., ",.0 . 2 .6 oil m. h4 465 .....

,If..* -- I .' --. -. -.- -- I -- ......

*'" I,... -- i .0 i . 9.) 6% 140 ......
. ... -- I.) 24.2 7. . 66 .00 .. 1.0
Ie... -- ?. i?.7 %. 7.7 S% .. .... 0

1*... -- .. 1 h.7 6% 5/0 r -.. '1
in... *- 1,, 2..0 2*2 6.1 6% ,70 .. .. 00
1... -- .h 2." .1 6.3 63 70 .. ...

I"... -- 7.. 29.3 30 6.4 61 410 ...... -

I '... -- e0.0 2.3 .3 6.1 e6 -u .......Q
., -" 3. 12.03. '.3 6.. %k 11, -- --

3)... -- I'..0 34.9 (.3 .. 6 1 . -O --

I,, (.. .n . .. S

3'.. 0.) .'1 ~ I.0 9.3 to. 7 4e4u.0 .0-

36.. -- 2.n ?M0 "4.Q 1.3 i) '.0--- 3

IA ... "- .n 27.9 ha. 7.' 0 ". - -

* I'...-- ?. e 7.0 4.0 6.s re 44 - --

I'.. - 8. ?2.n ?.S ft.) 12 4,^u- --- _

-- 0.0 2S.S S9 6. 1 44 - -

I'..-- 12.. .. % .2n Y..6 44 - -

0.3 .. 341 .14412?. , - .I
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(At-I (t)2 j 9)u2) Wehddkee Creek at Scat. Rjh1IWdy .f38, near Abbottsford, Ga., 1978 and 1979

IN .

WE-- - - x I U_ L 16041 L I (p"T
C;IFIC A71ON Tt4ANS- Dtpr.4 INCI-

CON- R~fiL 6JAW- TO I* D)ENY
it "PE w- SA-4- OXYGFN. DUCT- UCTION t 04CY OF vtRCFVNT
A TijwIJ 01 1g IN6 Y1EQ- IIs- Pp4 ANd'. P0TtN- t';tCCmI ;U.F Art: WEMAIN-

AI4J DE PT i A TLI'J( SCLVED IPMICw")- TIAL *I SK L I(JNY ING, At
r'ats. (OF(- Cl 114) (DEG (7) '4o/LI 4 uNI 1, mm4Orl) (MV1 (4) IFEETI DEPIM

~3*fljut.I .4~ uj ~ 0p,4 4110 .1 1.00 -

el 4.0u 2-4.13 4.1 1. 6.4 '.495---
i... n-.. 27.7 .,a 6.3 'P4i t ?o --

.4..- 6*fn 21.3 .1 ft.? fts t- 3- 3

-- ~ sfl 2-.? <.I 6.0 f4%? >130 - -

- 2- (0. 2 .. (.1 3. 0 6? ,0- --

- 14%. 0 3. '. I. - 9 .4( '4 0-- 131

-- I.iu dl. . I 6.' 140 ?20 ----

16 ... 2004 .120 211.6 6 .6 4%.? b4. t)4 1.e 3.00 -

Ilk ... -- 2.0) "0.2:;814' '% -- .
1 - 3.41 -- -- -- 1.0

4 .0) 20.6 6.% 4. 6 L.,So-- --

6.0:.4%4 24' 6.? 6. t6 bb ss

ln 486.46 6 1,0

10,. - 24 11.6. 6. 3 6.3 6'. to40-----

16 ... 14).A0 11.0 6*.4 6.3 60 "o .0 .0-

26... IA .) 17.2 5.4 6.34 64 60,---- 2

12. 3?0 1-. 6.0 6.9 60 t,41 1.2 3.00

.941.0 f-- -%4 14.6?6. ~ 10- --

?A ... A-1.0 16.1 b.' 6.'. 4111 610 - --

2m ... -- I.0 101.0 5.6 6.4 61 bio ----

- 14.'f) IS. 9 S.2a .%. 41 3qo ----
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C~i I '. 3942) h~.,drtCr-ek at start 111%h, 208, mear Abbotcarod Ga.. 19o .,.i 19t09

sotE- 009-46n 1"

rOn- w(0- PAR- To is WENT

11'f9(0- 4"- OOTO"4. DUCT- (aCI 1001 (ICY 01 05OCt91
ua1,0. PL IW~. TFNftO- ('IS- PM ANCE POT5- 1 1 94( 46910

or. Il " "'Oft s ngLVtl 1u1C90 V18AL 03689 LIE"T ING6 AT

Ouit (Of" C) 11 '0(6 cI (."6,L luwITil woOS) INV) MN (78(19 IPTH

23.. 9. .20 6.1 10.3 6.7 60 -19o .90 -- N

23.. -- 20 . 10.3 6.6 62 690-- --

13... a. .0 6.. 10.2 6.? 68 60boo- -

021... -. 10.0 6.1 10.1 b.? 69 600 - - -

21 ... .- 6.1 6.3 10.0 6.1 68 600 . -

4q?-1 . 6 660 .6 .60
20. 9. IT 2. I. . 4.0

20.. 1. 0. - - - . - -
2?,,::. - - -- - . - -1.0

6 ~ ~ 7 0... - 2. 1.? .7 69 48 6170 - -

?0.. e.40 9. . . 46 596 . -- -
20... - 6.0 2.7 4 6.C' 4 610- -

20.. ::. 9. 9.1 6. 0 43 66

20. 9-1.0 0. 7. 5.2860 - - -

20. - 10.0 11.6 9.1 5.q 44 61%b -

-- ~ ~ 930 "2 6. . 0 666 -

30. ?* 20 .?0 20.9 90. 0.2 Is "640 .90 2.00 -

10. 1-20 3.2 94 64.0 60 -. - 3.

30.. - 4. 112 8. . 46 69- -

30l.o 40 10 6.0 '1 66 
10... - 8.0 1.9. 1.7 4.0 4 3 - . -

IT... -. 9.0 16.8 74 60 47 646S -

10.. -- 2.0 16.1 6.0 .6 3 660 - -

10 ... -- 1. 49 . 6.6 2 66 -.-

30... 6- 8. 3 . 62 '30 - - - ~

10 ZS -8 F . -6 ! -- 2.00

(4...2'- . 15.3 -.1.2 6 30 - -- 6.04

94. :. .0 26.0f .6 .0 641 60- - -

14. - .0 21.q 1.4 .4 67 6 6 0. -

14.. -- 1. 2.6 I.4 S6 90 606 --:- -

I'....440. 11.0, 9.9 6.6 .6 1 i- - n

4.. - 920 20.2 .7f 6.6b 626 %40.Go

94... .- 14.0 27.7 '. . 4 4 - -

I'.. -. 9. 36.? 1 6.6:4 4 16"D -

34... -- 3. 161 4 . 5. 76 28 - - -

29.. 8 S .20 21t.. 7.6. 4 5.6 9.0 5.0
29. - .0 %F: - . . - - 2

29...~ ~~~~~ -- 90 1.4. . 64 5 - .

29... - 1.0 26.0 1 6. 1,6 690 - -

2%. - 0.0 2.:. 069 20- -

29... -. 34.0 22. 4.1. 3 10 - - -

29.. -- 6.0 £1 .3 -. 1 6.4 10 9. - - -

29. 4.0 32 0.1 @.% 9.3 65 3T1'_ 9.40 6.00o -

23.. - .0 29.4 9.0 8. 64 ja0 I--- 9

23... .- .0 27.6 .9 ..1 12 i-. - Ie

29... .. 7. 27. 4.1 .4 7 460 . . -

21. . 3.0 24.1'3 '.6' 6. 69 936- - -

21 ... - 940 1. 6.2 90 90 - -

*8. .1 . s
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CII-IJ (,j24)9102) W idke Creek at State liighwv 238, near Abboctbord, C., 1918 and 1979

SPE- UX13)- LIGHT LIGHT

CIFIC ATION TqANS- DEPTH INCI-
CON- wFU- P&A- TO 1i )ENT

. .. [ SA - OXVGEN. DUCT- UCTION fNCY OF PERCENT
ATUQF. PLING TEMPrQ- CIS- PH ANCt lUTEN- (StCCHI SURFACE qLMAIN-

AIR nFPTpq *1Uq. SOt VtO mICQan- TIAL 01IK) IciT IG AT
h)ATF (DCG C) (M) %DEG r) IM,/L) (UNITS "HOS (MV) I) (FFkT) O)EVTH

IN... ?u.n .e0 24.3 S.A hs I? 1.3n 4.00 --

I$... -- 1.0 .............. 11

11.... -- 2.0 2'.,5 5.7 6.'. 73 .. .. ..IN... -- 1.0 -- -. -- -- -- .....
kA... -- '.0 .i,. 5.7 6.11 b55 . 1.0
IA... -- 1.0 ?'.5 5.8 64 71 560 .. .. ..

IA... -- . 4'.5 5.8 6.4 71 th .. .. ..

IN... -- 10.0 ?4. I.7 6.4 73 ?1 S ......
-A.. 12.0 24.5 S .7 6.' 71 1360 - --

104.. 14.1' 24.S S.7 6.'. 71 1160 - --

101.. -- 6.0 24..? 1.1 6.0 83 e3 I- to
38... -- 18.0 23.0 .9 6.2 126 lO .. .. ..

OCT
If... ?4.0 .20 21.? 6.5 6.S 68 b3b 1.80 -- NO

16... - ?.0 20.8 6.7 6.5 68 540 ......
16... -- 4.0 20.0 6.4 6.5 68 ,0 .. .. ..

3e... -- 6 . ?0 .0 6 .2 6 .4 68 lt . ......

14... -- 8.0 19.4 6.2 6.4 70 550 ......

36... -- 10.0 19.8 6. 6.4 70 5SO .. .. .

36... -- 12.0 19.7 6.4 6.4 70 b55 ......
16... -- 31. O 39 .6 6 .1 6 .3 70 s ......

3h ... - " 16 .0 19 .0 4 .6 6 .2 69 560 ......

36... -- I8.n 18.% 4.2 6.2 69 550 ......

DEr
I1... 20.S .20 11.7 7.' 6.2 bo 1.13 3.00 --
II... -- 1.0 ....- .......... 1'.

3... -- 2.0 11.5 7.2 6.2 59 585 .. .. 2.0
3... -- 3.0 1.0-- --... 1.0

I)... -- 4.0 II.4 7.i 6.3 60 585 .. .. ..

13... -- 6.0 31.? 6.(# 6. 63 bqO .. .. .

I... -- 8.0 11.1 6.9 6.1 65 590 ......

It... -- 30.0 11.0 6.8 6.1 66 595 ......

I... -- 12.0 10.6 6.8 6.1 67 b9 .. .. ..

1... -- 34.0 10.2 7.0 6.1 66 b59 .. .. ..

1... - 16.0 l30.0 7.2 6.1 67 600 .. .. ..

3... -- 17.0 ..9 7.2 6.1 67 600 .. .. ..
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C:-2.58 (02339402) Chattahoochee Kiver below West Point Dan, 1978 and 1979

SPE- OxO-
CIFIC *TION
CON- QED-

TEMPER- SAN- OXYGEN* OUCT- UCTION
ATURE, PLING TEMPER- DIS- PH ANE POTEN-
AIR DEPTH ATUQE SOLVED (NICRO- TIAL

DATE fDEG C) IM) IDEG C) (MG/L) (UNITS) MHOSI (NV)

APR , 1978
0o... 25.0 .?0 17.1 11.1 8.1 S4 SIS

why

01... 22.0 .70 16.9 8.9 -- S6 --
01... 27.0 1.0 16.1 6.1 6.2 55 '3S
30... 21.0 .70 21.S 5.3 6.8 S3 355
30... 28.0 1.0 20.S 1.6 6.) 51 410

JUL
09... 29.2 .70 21.4 4.9 6.8 63 39S
10... 30.0 1.0 22.8 2.3 6.6 68 380

AUG
13... 29.7 .70 27.7 4. 1.0 ?6 330
4.... 26.0 1.0 26.4 3.1 6.4 72 S30

P?... 33.0 .70 ?7.5 4.? 6.7 67 560
28... 34.0 1.0 26.8 2.6 6.6 67 S40

OCT
18... 20.5 .70 ?0.0 6.3 6.1 64 50
19... 11.5 1.0 19.S 6.5 6.6 64 605

NOV
27... 17.0 .70 16.3 b.fb 6.4 62 stO
20... 31.0 1.0 16.5 6.5 1.2 60 55S

j&N 1479
72... .. S 3.0 6.9 9.9 6.1 7O %30

110, 17.? 1.0 l e.O 8.7 6. do 5 boo
19... ?t.n .70 13.8 9.3 6.3 53 %Sm

APR
" .,.. |, I oS.0 10 17,% 7,0 6.0 44 b

-AY
0)2.. ' .70 17.5 S. .4 Abs 61

JIUN

11... 2.0 .0 .0 .3 6.' 53 .00

JOJL
1... 3.0 *7, 2S.5 '.9 6.3 h0 19

23.,. 2b.0 1.0 ?3.S ?.1 6.1 10 fa0
AUG
20... 31.s .70 e%.1 3.1 6.S 73 ?1O
20... 3).y 3.n I.6 . ) 6.b 10 190
CFP

I fs... e13. ?72. 6.7 6.4. 7S 151
it ... I4.0 I~n 174.V 4,1 h 6 73 4e§

OCT
14'... 21.0 .?n .,R ?.3 6.' 69 S90
I 3... 9.2 3.0 ?0.2 6. 6.6 78 525

DEC
09 ... 16.0 470 32.3 .s S.9 73 243
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oli-uIA (0233950U) Chat dhOucht, kivur it West Point. 6a., 197h and 1979

SPE- OXlO-
CIFIC ATION
CON- RED-

TEMPER- 5o- OXYGEN* DUCT- UCTION
ATURE. PLING TEMPER- DIS- PH ANCE POTEN-
AIR DEPTH ATURE SOLVED (MICRO- TIAL

DATE F (EG C) (M) (DEG C) (MG/L) (UNITS) 14HOS) (MV)

APR . 1978
09... 26.0 .70 18.0 10.0 7.1 51 540
13... 15.0 1.0 15.4 8.2 6. 61 490

MAY

01... 21.0 1.0 16.1 6.3 5.7 5) 450
14 ... 21.0 .70 20.6 8.3 S.. 58 54
30,,0 21.5 .70 21.7 6.2 6.4 54 445

30... 28.0 1.0 19.3 3.0 5.5 54 495

09... 21.0 .70 28.0 3.3 6.9 60 OO
10... 30.0 1.0 23.0 2.0 6.4 68 380

ArIG
13... 28.6 .70 ?6.6 6.0 ?.0 67 330

14... 21.0 1.0 25.5 3.0 6.3 ?4 450
P7... 33.0 .70 P1.1 5.2 6.6 68 585
P8... 34.0 1.0 P6.0 200 6.6 66 555

nCT

38... 21.0 .70 19.7 7.1 6.8 60 55

19... 11.5 1.0 19.5 6.3 6.7 64 600
NOV
27. 17.0 .70 15.9 6.3 6.7 6? S40
2$... 13.0 1.0 16.3 6.5 6.8 60 555

JAN . 1979

22o.. 5.5 1.0 7.0 10.0 6.6 71 515

MAR
19... 18.6 1.0 1.4 9.1 6.3 55 510

19... 28.0 .70 13.4 9.2 6.4 54 570

APR
30... 22.0 1.0 17.6 7.4 6.1 44 615

02... 17.0 .70 17.s 7.6 6.0 4S 665

JUN
II... 26.0 .70 23.2 7.3 6.7 55 510

i... 28.0 1.0 22.8 5.6 6.4 54 540

JUt.
23... 29.0 .70 25.7 5.4 6.1 60 510

23... 26.0 1.0 24o 2.2 .1 68 500

0... 34.7 .70 25.6 3.? 6.5 71 235

20... 3w.6 1.0 26.0 3.4 6.6 69 205

SEP
16... 22.0 .70 25.' 6.2 6.6 73 575

I?... 18.0 1.0 25.0 5.0 6.5 73 510

OCT
14... 21.0 .70 20.3 8.3 6.6 68 5s'5

Is... 13.0 1.0 20.? 6.4 6.6 74 550

DEC
09... 17.5 .70 11 .O .9 6.1 70 170

10... 1.0 1.0 11.6 8.0 6.1 68 550
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C1i-Ul (01339550) ChaCtahoochee River (city of Lanett Intake) at Lanet, Ala., 1978 and 1979

SPE- OlO-
CIFIC ATION
CON- RED-

TEMPER- SAM- OXYGIN* DUCT- UCTION
ATURE. PLING TEMPER- 0IS- PH ANCE POTEN-
AIR DEPTH ATUPE SOLVED (MICRO- TIAL

DATF IDEG Cl 141 (0DG C) (MG/L) IUNITS) "OS) (NV)

APR 1 1978
0y.'. 26.0 .70 18.0 10.6 7.1 53 40
13... 15.0 1.0 15.4 7.9 6.3 6z 470

04AY
Ol... 26.0 1.0 15.8 6.0 5.6 55 520
14... 25.0 .70 21.1 8.1 6.0 56 530
30... 73.4 .70 22.0 6.6 6.8 55 465
30... 28.0 1.0 19.% 3.3 6.4 54 48S

JUL
09... 28.0 .70 29.2 2.2 7.0 63 S20
10... 30.0 1.0 22.5 2.1 6.4 68 385

AUG
13... 26.0 .70 21.7 5.04 6.8 65 SO
14... 27.0 1.0 26.0 2.8 6.3 ?4 470
??... 33.0 .70 28.6 5.6 6.7 67 Ss
28... 34.0 1.0 25.5 2.3 6.4 66 SSS

OCT
18... 21.5 .70 20.4 7.1 6.7 67 50
19... 37.0 1.0 19.5 6.1 6.7 66 575

NOV
27... 11.0 .70 16.4 5.9 6.8 61 5S5
28... 13.0 1.0 16.2 6.8 6.5 60 565

JAN 1* 7
22... 1.0 1.0 7.0 10.1 6.1 77 stO

maP
19... 23.0 1.0 12.4 8.7 6., 5S boo
19... 21.4 .7n 13.8 9.0 6.. 54 b

APR
30... 19.5 1.0 17.6 7.3 6.1 486 RIO

MAY
02... 17.0 .10 17.2 7.6 60e 46 640

JUN
11... 25.5 .70 22.8 7.3 6.7 S6 Jos
I1... 29.0 1.0 22.8 5.5 6.4 !4 130

Jt-
?3... ?v.0 .70 25.4 6.0 6.8 58 605
23... 28.0 1.0 2J.0 2.2 t.e 68 S20

AUG
20... 33.0 .?0 26.? 4.1 6.5 66 2%0
?0... 36.0 1.0 26.2 3.4 6. 7 68 22S

16... 26.0 .70 2b.1 6.3 6.6 12 56
17... -- 1.0 24.8 5.3 6.5 13 545

GCT
I'... 21.0 .?0 39.9 8.6 6.6 61 560
I5... 33.0 1.0 20.1 6.8 6.1 72 S45

DEC
09... 1.2 .70 11.8 30.? . 73 S65
10... 9.0 1.0 11.6 8.1 6.6 o7 %40
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".' -CH-OiL (02339560) Chattahoochee River above junction of Long Cane Creek, near West Pcint, Ga., 1978 and 1979

SPE- OXID-
CIFIC ATION
CON- RED-

TEMPER- SAM- OXYGEN* DUCT- UCI ION
ATUQE. PLING TEMPER- DIS- PM ANCE POTEN-
AIR nEPTH ATURE SOLVED IMICRO- TIAL

DATE _(nF Ci (M) iDEG C) (MG/L) (UNITS) MHOS) (MVI

" 0. . 10.7.1970

0-... 25.0 .?0 38.5 11.0 ? 61 500
10... -- .30 .. .. .. .. ..
14... -- .30 ..........

NAY
0.. 25.5 1.0 15.5 S07 6.0 54 S0OS+

14.... 24.5 .70 21.1 8.8 -- 58

30... 26.0 .70 20.5 5.3 6.8 63 460
30... ??.5 1.0 19.3 3.1 6.2 56 490
JIUL
09... ?6.5 .70 ?9.0 2.8 6.9 65 52S
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Cit-0Ol (02339780) Chattahoochee River at Langdale. Ala., 1978 and 1979
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ATURQE PLING TEMPER- DIS- PH ANCE POTEN-
AIR DEPTH ATURE SOLVED IMICQO- TIAL
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A PR , 19783
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8 8... 13.0 1.0 15.8 7.1 6.6 62 so
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I1... e .iu 1.0 12.6 8.9 6.1 s5 56b
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3n ... 24.0 )Jfl 37.H4 ?.2 6.3 '.5 b0%

.. AY
02... I.() .7n 17.4 1.5 6.0 50 60

JtIN
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2. 29.0 1.0 ?3.0 5.8 6.4 5s %50

jil
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I4... I.n 6 70 18.54 R.2 6.1 16 54s
SIS... 14.m4 1.0 19.? 6.7 6.6 ?e 560
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09... I.1. .70 11.3 10.? 6.' 77 590

,. 1.0 .0 II . 8.2 6.1 66 530
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APPENDIX C-2

Graphs showing variations in water-quality on-site measurements with reservoir

depth at stations in West Point Reservo.c, April 1978-December 1979

[Water temperature, specific conductance, oxidation-reduction

potential, dissolved oxygen, and plil

Page

CH-Mi1 (02338570) Chattahoochee River above New River, near Corinth,

Ga., 1979 .......................................... 204
CH-10 (J2338710) Chattahoochee River at State Highway 219, near

LaGrange, Ga., 1978 and 1979 ...................... 207

Ct-0)7 (02338720) Chattahoochee River (city of LaGrange intake) near

LaGrange, Ga., 1978 and 1979........... ..... 213
CH-05A (u2339190) Chattahoochee River at State Highway 701, near

Abbottsford, Ga., 1978 and 1979 .................... 219
Cil-03A (02339382) Chattahoochee River above coffer dam, above West

Point Dam, 19 78 and 1979........................... 225
Cii-03B (02339287) Chattahoochee River east of coffer dam, above West

Point Dam, 1978 and 1979........................... 231
CI1-03C (023393888) Chattahoochee River below coffer dam, above West

Point Dam, 1978 and 1979........................... 237
CHI-08 (0233902C) Yellowjacket Creek at Cameron Mill Road, near

LaGrange, Ga., 1978 and 1979....................... 243

CHI-04 (02339350) We'adkee Creek at State Highway 244, near Abbotts-

ford, Ga., 1979.................................... 249
CH-13 (02339362) Wehadkee Creek at State Highway 238, near Abbotts-

ford, Ga., 1978 and 1979........................... 252
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DISSOLVED-OXYGEN CONCENTRRTION, IN MILLIGRRMS PER LITER

0 16 9 16 0 16 0 16

"i

Rpr. 9-19 Apr. 3-May,14 I May 3,-June 6 July 9-13

S-32 8 320 329 32
z

a 16 a 16 8 16 8 16

IL

Rug. 13-18 Rug. 27-31 Oct. 19-19 Nov. 27-30
30 'L . .. . . 39
9 32 a 32 9 32 0 32

TEMPERRTURE, IN DEGREES CELSIUS

EXPLANRTION
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CH-10 (023B?10) Chattahoochee River at State Highway 219, near

LaGrange, Ga., 19?8
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O-Specific conductance

CH-10 (02338710) Chattahoochee River at State Highway 219, near

LaGrange , Ga., 19?8
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OXIDRTION-REDUCTION POTENTIAL, IN MILLIVOLTS
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CH-I (02'.138710) Chattahoochee River at State Highway 219, near

LaGrange, Ga., 1979

211

.: : .:. .. : : :::: ::: ::: : :- : .- ...: .== ==== == = === == :,: ..: . . -- :-: - .' ..: -: :-. .:":':....::: ':.:. =.==== ====.= == : .::::.
' -' * " - " " - " " " - " "' . "*,-' ,L '.,L "' "' " . --' ' ' -' ." " . " " * '' ' "'Z " " " " ' '



or)

N " l' 0)

2m

'- , T'1 - 0'
ch. to

31 E3SE -31In c

z0

L

I-- Z

_ _p1a - - 4-1

_Jj

(-- - ------ L - . z ,. ,, -

Co C

M Iu

-J-

LAJ

0 1

Zu

r 0)

r
o

4%44

C U -cu . -

*P cu1-

to CD6
L - - ( ~-OC.

S813 NIHd3

212ssa- _



" - DISSOLVED-OXYGEN CONCENTRATION, IN MILLIGRAMS PER LIIER
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0- -Temperature O.-Dtssolved oxygen

CH-0? (P_338?20) Chattahoochee River (city of LaGrange intake)
near LaGrange, Ga., 1978
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OXIDATION-REDUCTION POTENTIAL, IN MILLIVOLTS
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CH-07 (023' 1720) Chattahoochee River (city of t.aGrange intake)

near LaGrange, Ga., 138
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DISSOLVED-OXYGEN CONCENTRATION, IN MILLIGRAMS PER LITER
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C11-05R (02339190) Chattahoochee River at State Highway 701, nt~ar
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OXIDATION-REDUCTION POTENTIAL, IN MILLIVOLTS
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CH-05R (07339190) Chattahoochee River at State Highway 701, near
Rbbottsford, Ga., 1978

223



I'. -T t 0

~0

- m

>J>

*~L r ___ ___

I- 0

z: 0-

o Cuse z Z4- 4J'
___q__ -_ __ u ~ U)

-4 z 4

a- 4 ~

cCu

'60 0

10

Cu 0i
c-c

cu u - - --- - _ _

* a:
C Cu

S81WNI-l3

224)



DISSOLVED-OXYGEN CONCENTRATION, IN MILLIGRAM1S PER LITER
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CH-03R (02339382) Chattahoochee River above coffer dam, above

West Point Dam, 1978
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OXIDATION-REDUCTION P'iENTIAL, IN MILLIVOLTS
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DISSOLVED-OXYGEN CONCENTRPTION, IN MILLIGRAMS PER LITER
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OXIEIRT!ON-REDUCTION POTENTIRL, IN MILLIVOLTS
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DISSOLVED-OXYGEN CONCENTRRTIojN, IN MILLIGRAMS PER LITER
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OXIDRTION-REDUCTION POTENTIAL, IN MILLIVOLTS
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DISSOLVED-OXYGEN CONCENTRATION, IN MILLIGRAMS PER LITER
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DISSOLVED-OXYGEN CONCENTRATION, IN MILLIGRAMS PER LITER
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OXIDATION-REDUCTION POTENTIAL, IN MILLIVOLTS
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APPENDIX C-3

Isopleths showLing longitudinal variations in on-site physical and chemical
paramete' in West Point Reservoir, April 197 8-December 1979
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APPENDIX C-4

Physical measurements and chemical concentrations in West Point Reservoir and
the Chattahoochee River below West Point Dam, April 1978-December 1979

[Turbidity; residue, filterable, total; residue, nonfil~erable,
total; color; alkalinity; carbon dioxide; bicarbonate;

sulfate, dissolved; and sulfide, total]
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CI-2.SB (U2jj9-. ) ChaCtahoclieu River below Welt Point DOM, 1978 and 1979
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19... '70 30 6 66 S'S 9 U8 -- 6o3 ,0

30... too 2O 26 3 30 1t 2d -- 6.6 .0

MAY

02... 70 2S 20 33 4U 10 2! - 1 #, .1

11,,, .71 6.0 9 43 to 16 lit 4.0 .0

l.... 1.0 6.0 0 66 30 13 10 -- 6.3 .0

JUL
?3.,. .0 2.0 2 42 is lb - .3 .0

23... 1.0 6.0 2 68 20 20 20 - ,3 0

A"
204.. .70 7.0 0 59 60 20 20 o 57 .0

?0... le0 Son 32 16 30 1 bee -- S.? .0
* FP 

70o

16o.. 70 5, 3 5&S 19 lb -e. 0

1?..* 1.0 1.0 0 54 10 i s .8 -- 6.9 .0

16... .71 3.0 s a0 8 12 9.3 -- 6.7 .0

I3... 1.0 3.0 3 66 10 12 S.9 -- 6o? .0

79.O 5 10 is 66 -- 6.s .0

10... 1.0 3.0 32 46 10 i6 20 00 6.9 00
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C'MN-A (U2339500) Chattdhoochee River at West Point. G.. 1978 and 1979

SOLIDS. S14 IS.
4E S lUE RESIDUE CARBON
aT 105 AT IRO COLOR ALKA- OI11E SICAR- SULFATE

SAM- TUP- DEG. C. DEG. C IPLAT- LINITY OIS- 8ONATE OIS- SULFIOf
UL NG O- SUS- 0IS- INUM 1G/L SOLVED (NG/L SOLVED TOTAL
DPT. ITY PF.ND[O qOLvEn COBALT AS ING/L AS (NG/L (NG/L

DATE (M) INTUI (MG/L) (MG/LU UNITS CAC03) AS COP) "CO)) AS 5041 AS so

AQo 1910
09... .70 4.0 4 56 10 16 ZS 20 b.3 .0
13... 1.0 7,0 13 46 10 3 400 4 So .0

01... 1.0 Is 16 42 30 16 61 19 6.5 .0
14'... .70 8.0 3 49 50 16 12? t0 S. .0
30 ... ,?0 1.0 2 4 20 13 10 16 5,6 .0
in... 1.0 4.0 0 46 20 18 Ill 22 5.5 .0

JUL
09... .70 2.0 In 4S Is at Soo 2S 50 .0
In... 1.0 S.0 13 4 30 Z) 16 2S Sol .0

AUG
13... .70 8.0 0 90 45 16 3.0 19 6.6 .0
1 ... 1.0 S.O 0 S6 30 20 19 24 6.6 .0
2?... .70 4.0 12 42 10 i? 8.4 21 6.6 ,0
28... 1.0 4.0 7 100 10 16 6.0 20 7.1 .0

OCT
is... .70 2.0 0 46 - 19 5.8 23 6.0 .0
19... 1.0 3.0 1 .9 -0 14 b64 I? 665 o0

NOV
28... 1.0 5.0 18 48 -* II 3.3 13 5.0 .0

JAN . 1979
2J .19 1.0 10 0 0 -- 16 6.0 20 8. .0

MAP

19... 1.0 3S 20 46 55 10 o .g -- 6.3 .0
19... .70 30 13 51 4S 10 1.8 -- 6.3 0

APR
30... 1.0 Is 28 32 60 12 2 ' -- 6.3 .0

MAY
02... .00 15 14 49 30 12 24 0- 3.2 .0

JUN
Ii... .?0 Son 2 4' 10 IS S.9 -- 4,0 .0
11... 1.0 6.0 16 44 10 31 I -- 4.2 .S

JUL
23... .70 SO 5 '.0 is 1? 6.? 00 3.3 .0
23... 1.0 4.0 S 4? S 20 31 -- 4.1 .0

AUG
20... 0O Soo 0 54 35 19 12 00 S.3 .0
20... 1.0 4.0 0 S' 25 21 tO -0 5,# .0

SEP
16... 70 So 0 56 5 18 8. -- 6.6 .0
I?.,. 10 SO b i 10 19 12 -O7.0 .0

OCT
14... .70 4.0 3 51 a I4 6.9 -- 6.6 .0
Is... 1.0 3.0 9 46 S 13 6,4 -- 6.3 .0

DEC
09... .70 3.0 6 44 10 9 14 00 60 ,6
10.0 1.0 6.0 a 46 to Is 9.3 - 6.6 .6 .

29
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CII-015 (01339550) Chattahoochee Rivr (city of Lanett Intake) at Lanett, Ala., 1976 and [979

SOLIUS. SOL16S.
RESI OU RSIOJE CARNON
AT f0 At I8n COLOR ALKA- 010X RUE OZCAR- SULFATE

%am. Tun- DfG. Ce Wf1. C (PLAT- L|%I37 035- BONATL DiS- SULrIDE
PLING 410- SUS- OIS- INUM (MG/L SOLVfLD 1MO/L SOLVEI) TOTAL
I)PT" ITY PENUCO SOLVEn CndALT AS IMGL AS IMG/IL (MG/IL
(m)Tr %NTUI IMG/LI ImG/L) UITS) CaCO) As COp) H.O.I AS S041 AS S)

09... .10 4.0 6 34 20 1i 5.8 14 S.4 .0

I1,. |n Is 1? 46 30 is an 29? 6.6 ,0

14... .70 10 2 s0 JO 1? 34 e1 4.S .0
-0** .70 2.0 0 47 20 1IS 4.6 14 12.4t .0

30... 1.0 4.0 1 46 20 19 IS 23 S.j .0
A.L
09*.. .70 3.0 0 45 is 22 4.3 2f S.0 .0
In... I.0 S.0 7 s0 30 21 1? 16 4. .0

1*7... .0 S.0 0 102 40 70 6.1 24 S.6 .0
I... 1.0 4.0 n 56 30 36 I 19 6.6 .0
71... .7 320 13n 4p 20 16 6.1 19 7.0 .0

28,... l.* 3.0 9 99 2n 12 .06 1 6.v .0

orT
I"... *?n 7.0 S 48 7 17 b.? 21 6.4 ,0
14,., 1.0 3.n 9 SI -- I5 1.4 1? 6.1 .0

NOV
?7*.. ,7n 1.0 30 43 -- |. 1ol IA 6.1 .0
014 . I.n 1.1, Iq -- Id 1.6 Is 1." .0

14N *Iv?9

-13... 1.0 S 4: 3 I -- I'3 S.' I p ., .0

19 ... 1.0 3s 1? 46 10 II 6.8 6.3 .0

19... .71 30 a SS 60 nI .6 -- 6.i .0
apR
I0... 1.0 3% ? 3? 0 4 .-- 4.6 .0

"MAY

0?o.. .70 25 ?1 36 3 s2 I "* 3.9 .0

II... .70 4. 2 43 30 19 1.4 -" Jo. .0

In.., 1.0 5.0 3 43 in 16 12 -- 4.1 .0

.JIjL
71... ,70 6.0 3' 40 Is 16 J.0 -- 3. .0

23... 3.0 40 In 4? 20 19 14 -- 3. .0
AUG
S20... .?o 4.0 0 52 2% 14 31 *- J.4 .0

on ... 1.0 4. 1 0 56 % 18 1.0 -- 5.4 .0

I'S... .0 S.o to SA 5 I. 8. *- 6.5 .0
I?,.. I., 6.0 6 46 30 35 9,J -- 6.9 ,0

.70 7.0 2 % 5 IS 1.4 -- 6,1 2.4
IS.,. 1.0 5.0 II 4h l Ie 4.7 6.1 .0

Oft
* l.. .70 4.0 6 4A In 10 t o- 6.1 .0

In ... . 6,0 6 4' 10 /6 13 *- 6.6 .0

Ik
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CH-OIC ( 2 iJ95b0) Chattahoochee Rtie above Junction of Long Cans Creek. near West Point. CA., 197S and 1979

SOL IS- SOL IS.
WESI OUE kESIOUE CAIRON
AT OL% AT ASA COLOR ALKA- DIOAIIUE ACR- SULFATE

SAM- TUR- OEG. C. DE(. C (PLAT- LINITY OAS- HONATE OS- SULFIUi
JI!NC- Ri- SUS- D |S_ INo mJ4 ING/L SOLVtU (MG/L SOLVED TOTAL
r)Fo1T ITY VENDED SOLVED CORALT AS 4MG/L AS 14G/L (MO/L

nart IM) (NTU) (MG/LI (MG/L) uINITS) CACO3 AS CO21 NCO31 As S0 I1 AS S1

&P . 1978
04 .. .70 3.0 6 37 d0 1 .9 4 5.6 .0

MAY

hl... 1.0 10 7 ' 30 16 3U do .O .0
1... *70 7.0 4 so 30 11 - I, 0
30... .70 ?.0 5 s0 do 18 ..6 2? 7.0 .0
30... 1.0 3.n 1 44 20 18 ?d 2 5.1 .0

JI.L
09 ... .70 2.0 1 So is eS 6.0 J0 S. . .0
t0... 1.0 4.0 7 44 10 l- 6.8 1? S.1 .0

13... .70 8.0 0 101 45 do b.1 4 6.4 .0
14... 1.0 5.0 0 Sm 0 ?4 ?1 29 6.6 .0

In... .0 3.0 I so0 ?0 19 1.8 23 I.e .0
2.. 1.0 3.0 1 10? ie0 15 Ad In 1.0 :0

OCT
19... .70 2.0 3 '0 -- 16 5.1 20 6.3 .0
19... 1.0 3.0 7 4? -- 1 b.1 IQ 6.Z .0

1OV
.71... .n A.0 16 5' -- 1' 8.6 11 6.6 .0

2R8... 1.0 9. f 25. 4.4 -- 4.0 1f~. .0
JAN . 19
22... 1.0 4n IA 52 -- is 1.e 18 8.2 .0

MAR

19... 1.0 30 IS 47 70 10 16 -- 6.j .0

19... .70 30 16 50 R0 12 Id - 6., .0

MAY

'3.. .70 3'. 20 is 35 1' ?1 - 5. 0 .0
JUN
II... .70 5.0 8 6 20 it 1.S -* 5.0 06

ii... 1.0 6.0 1 '5 10 It 12 -- &.3 .0

... .70 10 4 ? 19 11 -- 4.0 .0

23... 1.0 5.0 0 4d 15 1 14 -- 4.0 .0

2... .?0 1.0 2 S6 Is 1? 21 -- del .0
"0... 1.0 6.0 4 54 25 19 9 d -- 5.b .0

16... .70 1.0 2 21 6. 5 1.0 .0
17... 1.0 15 Z 54 5 14 8.4 -- b.4 .0

OCT
14... .70 4.0 0 t)4 13 s.1 - 6.2 .0

nErI",,, 10 3,0 9 50 iu Id I.9 -- 6.1 .0

n~.. .70 3.0 6 5'. 1u ')4. 1 * .0

I... • 1.0 5.0 I1 4 I' v7 -- b6 .0
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CH-OuI (02339780) Chatr.hoochee k.- dt Langdale, A&a., 1978 and 1979

SOLIOS, SOLI(S,
RESfifUE RSIoUC CA0dON

AT 10s AT |bO COLOR ALKA- OIODE H|CAM- SULFATE

SAM- Tun- OEG. C. OEr*, C IPLAT- LINITY 01S- RONATE DIS- SULFIDE

0LING HID- SUS- 0S1- 1 NO (14G/L SOLVED (MG/L SOLVED TOTAL

DEPT" IvY PENUED SOLVED COALT AS 10G/L AS iMG/IL MGiL

rAIF IM) ,NTU) ING/. I G/L) UNITS' CACO0 AS COP) HC031 AS S04) AS S)

APR , 1978
09.., .?0 So 6 42 10 16 4.0 20 $.7 .0

MAY03.. 3.0 10 33 47 30 17 4 i l 6.1 .0

14... .70 10 1 52 30 -- 23 5o .0

30... .70 4.0 4 S1 20 16 0.0 20 6.6 .0

30... 1.0 7.0 10 46 20 Is 44 6.0 .0

JAlL
49*,. .70 3.0 1 s0 Is 16 J.20 5.4 .0

10... t.o 5.0 13 so 10 24 IS 29 S.1 .0

... .7 0 . I 1 1 0 1 5 6 8 . 0 r 6 .6 . 0

14... 1.0 4.0 4 56 30 24 23 6. .0

27... .70 5.0 32 52 20 16 J.O I 7.2 .0

1m* .0 1.0 9 104 In 21 213 .% 6.g .0

I.., .?0 1.0 -- # *|e 6,6 .0
1l... 1.0 2.0 10 47 -- 36 .1 ?0 5.9 .0
OV

77... *ir. 8.0 11 4N - t) ,6 3i b.3 .0

AA... 1.0 IS 13 49 -1 36 8.0 20 5.3 .0

JAN . 97
22... 1.0 1, ,6 5 -- 1% .6 it.r .0

19... 3.0 3S is 46 60 31 17 -- .. 0

19... .70 3s i6 s0 50 13 14 -. .0

30... 1.0 1s 24 36 70 10 .4 - 4.1 .0

02... .70 30 18 36 J5 13 22 --
*' JUN 

o
3,,, .70 4.0 30 90 10 17 J,3 -- .3.

" |1... 1.0 s.n 1 o 1 10 1 t 3 0- .2 .0

3... .?o 20 is b3 60 14 1 - 4.2 .0

23... 1.0 is zs 4S 10 20 9' 9- 5, 0

c. 0, 1.0 S.0 0 61 35 R1 10 .. ,i .0

16... .7 5.0 0 60 4 16 b.? - ?.u .0

I7.? 1. 0 73 - 10 14 4.6 -- 6.6 .0

34... ,'0 3.0 0 20 17 6.6 -- ,.0

1%,,* .0 . Is 4 t1 II ,' -- 6.0 .0
II OE 0

419... .70 4.0 b6 10 17 Ij -- 6.4 .0

" Ito.. 3.0 4.0 4. , 26 3' -0 6.6 .0

If, .

7
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APPENDIX C-5

Graphs showing variations in residue concentration with reservoir depth
at stations in West Point Reservoir, April 1978-December 1979

Page

CH-10 (02338710) Chattahoochee River at State Highway 219, near
LaGrange, Ga., 1978 and 1979 ....................... 300

CH-07 (02338720) Chattahoochee River (city of LaGrange intake) near
LaGrange, Ga., 1978 and 1979 ....................... 302

C11-05A (02339190) Chattahoochee River at State Highway 701, near
Abbottsford, Ga., 1978 and 1979 .................... 304

CH-03C (02339388) Chattahoochee River below coffer dam, above West
Point Dam, 1978 and 1979 ........................... 0b

CH-08 (02339020) Yellowjacket Creek at Cameron Mill Road, near
LaGrange, Ga., 1978 and 1979 ....................... 308

CIH-13 (02339362) Wehadkee Creek at State Highway 238, near Abbotts-
ford, Ga., 1978 and 1979 ........................... 310
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APPE14DIX C-b

- Isopleths showing longitudinal variations in regidue concentrations in
West Point Reservoir, April 1978-December 1979
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APPENDIX C-7

Nutrient concentrations in West Point Reservoir and the Chattahoochee River

below West Point Dam, April 1978-December 1979

[Phosphorus, total; phosphorus, orthophosphate, dissolved; nitrogen,
total; nitrogen, nitrite plus nitrate, total; nitrogen, ammonia;
nitrogen, organic, total; nitrogen, Kjeldahl, total; carbon,

organic, totaL; and carbon, orgaiic, dissoled]
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CH-12 (023385UU) Chattihoochee River t i.S. Righway 27, at Frankttn, Ga., 1978 dnd 1979

P405- N I TRO-
PIOBU5 NIh TRO- NITRO- y ITRO- GEN.AM- CARSON.

PH()S- ORTHO NN GEN* GEN. OEM* MONIA * NITRO- CARBON. ORGANIC

SAM- PWORUS. DIS- N02NO3 AMMONIA ORGANIC Ofi3ANIC GENs OaCANIC 015-

PIA.1NG TOTAL SOLVEO TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL SOLVEO

DOEPTH IMG/L (NG/L ItG/L (NG/L (NG/L (MG/A. ING& (MG/0 (MG/L

UATF im) AS P) AS P) AS N) AS NI AS N) AS 141 AS NI AS C) AS C)

AR R 1976
16,., 1.0 .160 .09 -- * .0 .36 .56 - 2.1

4AY 
j

0 ... 1.0 ,200 .06 -- *Is .34 S52 -- 9.0 3.5

JUN
.- 06,.. 1.0 .20 .30 -I ,S6 .19 .65 -- 6 6.0

13... 1.0 .420 .28 3.5 2S .65 .90 Z.4 6.3 3.4

-17... 1.0 .260 .31 - .20 .44 .64 -- 17 6.7

31..* 1.0 .2,10 ,11 -- .09 .22 .31 -- 73 2.6

"19T..., 1.0 .360 18 481 020 . ,4 O .60 1.4 Z., 2.7e

"- NOV
J0... 1.0 .360 .25 .8? .?s .21 .6 1.3 2.8 2.6

14a1j ,7 .14,

.... ;0.0 ?'0 .0' .# s .21 .,b .7? 1.3

?2 2... 1*. .310 .16 .4c .21 .1 .J8 1.3 3.6 3.6

nl.. 1.0 .110 .06 .61 0r .21 .0b .67 4.1 3.6

I 3... 1.0 .210 .14 .42 .10 .30 .4.0 1.2 11 6.8

20, ... 10 .3")0 .4 3.1 .2.0 .46 Is 3 5.6 3.6

23... 1.0 .410 ICA 1.0 .11 .00 .11 3.1 7.6 1.9

20... 1.0 .250 .03 .60h .0? .50 .52 1.2 4.9 ?.9

I7 3... 3.0 ?L.0 .GA .7? , i- .. -1- 3.3

.3'.. 3.U .140 .16 3.0 .32 .41 .13 1.? 4.2 3.5

,.0 .. 6 1.
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Cl-I IA (u-, J 57) ChAta th ochlie Klvvr dbove liew River, near Corinth, L., 1979

PHn'S- R C,-
PHORuS. NITRO- NITRO- NITRO- .',A - CAWHON.

PHiS- ORTHO. GEN. GEN. GEN9 "',:A NITRO- CARNON. ORGANIC
SAM- P.ORUqs o0s- NO2NO3 AMMONIA ORGANIC CRA'%:C GEN. ORGANIC DIS-

P& IN TOTAL SOLVEO TOTAL TOTAL TOTAL - TOTAL TOTAL SOLVED
rlEPT (MG/L (MG/L (OG/L )MG/L 11,/L (MG/L 146/L (MG/L

r Al (l; AS P) AS P) AS N) AS N) AS N) AS N AS N) AS CI aS C)

ul . 1979

1... .20 -- .1? .84 .23 .. .. . 3,'~
21... 4.0 -- ,,.5 .83 .24 .. .. .. 3.3 I.s

i mly

03... .20 -- .00 .4? .08 .. 6.6
('3... 2.0 -- .14 .47 .08 .. .. .. 2.0 P.0
(4... . (V -- .11 l.O .07 ..... 3.0 1.6

...* f. nqO-- .l .47 .07 -- - - .4 3.5

13... 2.0 -- .21 1. .A3 ....-.-.
13... 4.0 -- .07 .9 .20 ...... J.2 3.1

JUL
2(... .20 -- .0y .93 .10 .'t) .bl I.S 4.9 3.1
26... 2.0 -- .10 .8s .1 .46 .60 1.b 6.3 .4
e6... 4.O -- .09 .78 .148 43 .tp I.j 4.3 e.s
?6 ... A.o nb.0 .?a .4 .48 .61' 1.4 4..i 2.9

23... .0o -- ,0 I.o 20 2.9 ?.9
?3... 2.0 -- .11 1.2 .3S .. .. .. 2.Z 1.2

... . -- .0g 1.2 .11 ...... 3.7 ?.0
?3... .o -- ,12 3.2 .01 .. .. .. e.2 ?.2

20... .20 -- .06 . 8 .01 ...... 4.0 3.1
P0... P.0 -- ,ns .54 .06 .. .. .. 3. 3.5
20... 4.0 -- .n6 .61 .In .. 4.4e 2.0
2n. .. 7.0 -- .06 .62 .10 ...... 3.1 3.1

OCT
17... .2n -- .06 .76 .3- .. 2. 2.5
17... A.n -- .06 .77 .2..1 2.

DEC
1? .20 -- ,0% 3.0 .38 .. .. .. 2.? 1.6
I?... 4.0 -- .05 .97 .38 .. .. .. 4.4 1.0
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Lv I- - I 1- V. Y..79-

0.005. NJ IQ
PNO)J%. NI Too- N IVC I Nn- T4RO- GEN..M. CARBON.--

.09. 00'"0. rE.. GEN. GEN. MOiA * NITRO- CARBON. ORGANIC
SAM- P040U5. 015- .O 1103 AMNONIA ORGANIC ORGANIC 6(N. ORGANIC OIS
L|ING TOTAL 5o101 TOTAL TOTAL O7AL TOTAL TOTAL TOTAL SOtvED
o0TM 4MG/L IMGI/L IMS/L ImG/I IO& I MGL tMG/L INL NGIL

VATi I AS P) AS DI A% N) 1N1 AS NI ASM) aN) AS CI AS C

APR * 19:
3... to 0 .0 .3 .- .02 .67 .69 *- 0.2 SS
8?... 2.0 .000 .06 .- .15 ,$6 1 .. .. - ,

3?... 6.0 .090 .OA -- .2? .32 .59 -- 6,0 3.
3?,,. ..0 .120 .S0 .30 8.0 1.3 *- 1.6 6.3
8?... 11.0 .160 .04 ..37 . 43 4 .1 -. .. 7.0

MAY
02,,. .29 .330 .0? .6* ,16 ,?6 .00 8.3 1.0 5.0

02... 2.0 .330 .0 34 .83 ,58 .6* 0 S:: S.602... 6.0 ,130 .02 *- .11 ,60 .58 -. 80 5.0
0... 0.0 .390 .03 *. .o9 .*5 .56 -* l.A 6.6
02... 1.0 .50 .02 .31 .301 :.6 .S6 .0? 7.9 6.0
kIN
ft;.. .20 .030 .08 -. .00 .To . 1 -- 6.3 5.7

0%... 2.0 .010 .03 .02 .60 .62 -- 7.6 S.905... 6.0 .061 ,0* ** ,29 .6 .1 -. 0.6 6.6
%.. 80.0 .060 .06 -- .s .23 IS 4.0 2.0

05... 42.0 .050 ,0% -- .60 .86 ,16 *- 2.? 2.3
JUL
Ii... .20 .0S0 .04 -- .10 ., .02 -6 7.2 0.0
12... 2.0 .050 .00 *- .10 .50 .60 -- 6.3 2.9
3... 6.0 .030 .03 -- .82 .66 .5? -. 0.2 2.6
8?... 0.0 .120 .0* -- .6% .30 .95 -- 3.5 3.5
iI..* 32.0 .360 .20 *- .0 .60 2.2 -- 6.3 3.0AUG3

3... .20 .050 .08 -- .00 .75 .15 -- 86 7.3
36... 2.0 .050 .08 -- .93 .62 .63 -* 9.) 0.0
36,.. 6.0 .010 .02 -- .06 .36 .62 -0 0.6 --
IA.,. 0.0 .320 .06 -* .84 .63 .59 *- il 5.2
8... 38.0 .360 .06 *- .85 .69 .64 -- 7.3 6.6
29... .20 .060 .01 -- .06 .59 .63 -* I3 5.

29.. 2.0 .060 .08 -- .05 ,60 ,65 *- 5.6 2.6
29... 6.0 .070 .03 -- .83 .80 .3i -. 6.3 6.0
29... R.0 .320 .05 -- .36 .86 .39 -- 5.2 3.9
29... 33.0 .0Os .05 *- .23 .0 .25 -1 2.? 2.?

i7,*, .20 .30 .34 .05 ,11 ,32 .50 3.3 3.8 3.8
3... 2.0 .2*9 .35 .06 .0? .30 .35 3.2 0.0 6.0
8?... 6,0 . e .89 ,6 ,30 .26 ,62 8.3 3.6 3.6
3?... 0.0 .250 .35 .03 .80 .37 .35 8.2 2.6 2.6
21... 10.0 .. 260 .23 .* .3 .20 .66 3.3 3. 320

OVT

2... .20 .230 .00 A5 .23 .2 ,6? 3.3 2.1 2.7
29... 90 110 :03 .76 : 2 , . .55 23 36 8.17N .s 919

26,, .20 .350 ,05 .69 1:9 .29 .0 1.? 5. 5.?
16... 10.0 .150 .06 .58 .39 .22 .6 .91 6.0 6.2

2... .20 .10 .02 .13 .00 .20 .56 3.3 2.0 8.0
2... 38.0 .130 .02 .63 .21 .35 ,5S .3. 5.3 3.5

03Z. .0 .000 aO . .6 ., fA 9 1.5 .03 2.5
0l... 2.0 .0*0 .06 .6? .13 .20 .33 .0 S.6 6.6

03... 6.0 .O10 .0? .6* .14 .23 .3S .03 2.3 35
03... 9.0 .090 .05 .45 .13 .3i .26 .69 6.8 3.3
03... ?.0 .090 .06 .. .IS .39 .36 .70 J.2 3.2

83... .20 .060 .00 .20 .00 .65 .65 .73 ?,S 3.?
13... 2.0 .090 .00 .66 .02 .30 .60 .0* 5.7 5 .
13,.. 6.0 .010 .00 .66 .03 .26 .I2 .1 2.3 3.0

)... 9.0 .00 02 .60 .05 .0 .3 .08 .4 35
i33.. 32.0 .800 .02 .? .28 .8) ,.3. .03 2.7 3.0

JLL
2*... .2 .90 .02 .6s .02 .?6 .16 1.2 3.9 2.?
2 ... A.0 099 .02 .? s .0, .63 ,Z0 1.8 2.? 2.?
2... 6.0 .320 .05 .60 .20 .'0 .60 8.2 3.1 3.1

2.. 0.0 .310 ."s .5 .20 .35 .5 .2 2. 2.6
2 1 2.0 .360 .06 .%1 .23 .&P .65 3.2 3.6 3.3

M.:
22... .29 .070 .00 to2 .01 * 39 .34 .2 6. 0.9

22... 2.0 .070 .00 .36 .0i .95 .56 ,7. &.S 3.6
.... .0 .100 .03 .?9 .25 .10 .65 i.2 3.0 3.0

22... .*3 :30 :0: .07 :J .00 , 5 1.: 2.3 2.3.. I* 0 . .S *I .2 .466 3.5 3.0 2.3

34.. 1 .20 .060 .00 .7? .30 .22 .3 8.3 6.0 31.2... 2.0 .300 .03 .13 .23 .30 .30 3.3 5.0 2.6

39... 6.0 .320 .32 .7% .16 .2 .3 3.2 3.? 2.339... 4.0 .260 .42 .13 .23 .36 .3l5 3.3 6.2 2.6,
34. 37.0 .350 .4) .60 .80 .27 .65 3.3 1.0 3.2 .

36... .20 .330 .06 .?6 .32 .22 .3. 3.3 2.1 2.3 .

3... 32.0 .310 .06 .?5 .11 .26 .6I 8.2 3.? 3 1 t

nor
3... .20 .8?0 .03 .00 .29 *31 .66 3.1 3.0 3.6
32... 4.0 .390 .01 .33 3.5 .01 .60 3.1 2.6 3.0

-,* *
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0440%- k|iO,-

P.OOUS. l4IRO- NITBO- NIT GEN.& CAMO.
PO.O.- O"O, GE'. GrN. GEN. "M a METRO- CANNON. ORGAN I C

S. 0.s- 0R 01S- NO?..01 ASIO NA 300G~kC ORGAN I C GRN. ORGANIC DS-

*0 I; TOTAL SOLV0 n TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL SOLVED'pT. I-GIL 1 GIL 4G/L IMGI IG/IL 114G/1 IMGI4L 4/IL (MG/L
As 4 AS P0 4$ PI AS NI AS NI A5 41 AS 'Al AS NI AS C? aS Ci

3... .20 .0.,0 .0 - .09 .ZS .3'. 3.1 2.1
3/... 2.0 .0.0 .04. -- .g .25 .39 -- 8.0 2.9

32... .0 .000 .0% -- .8? .21 .40 -- 0.4 5.0
. I?... *.3 .010 .0% -- .,4 .48 .4.5 -* 6.6 6...

42... 44.0 .010 .03 -. .27 * 3 .4 -- 9.9 8.1

. '.... .0 .8/0 .03 *- .32 .35 .467 -- 6.6 0.0

'... 2.0 440 .03 -- .1? .04. .. 6 9.4. 7.6
'4... 4.0 .0 .,0 -- .4? .26 .3 - 9.? .1
7k... 4.0 .010 .03 -- .01 .33 .6.3 -- 7.2 0.314.0 .110 .0? -- .I? S%3 .0% -- 12 .7

. q.2 .01 0 .0/ -- .0? .10 .0? -- 43 40
(... .0 .0"0 .04 -* .01 .6? .63 -- .7 .94... '.0 .060 .04 "" .20 .30 3 S3 -- 6.0 5.8
'3... .0 .060 .04 *- .. ,23 .%0 -* 4 0.9

Ir . ? .0 .0 0 . 0 7 : ! 1' . 2 5 * 6 0 - - . 7 2 .3

3... ./O .040 .00 -- .02 .S3 .66 -* .9 8.4.

i3... 20 .030 .00 -- .00 .4. .65 -P ..4 I*e

38... '.0 .030 .00 .6? .37 .3% .6? 3.4 4.S 2.9
33... 9.0 .070 .01 -- .73 .1 .90 - 3.4 1.0
33... .0O .0 2.0 -- 3.6 3.2

?... .20 .0 0 .00 -- .00 .zs .60 -. 6.0 6.
8?... ?.0 .040 .00 -- .00 .62 .62 -- 9.. 5.?

31... 4.0 .0%0 .01 -- .0? .ft *? . - 7.3 0.9

4 7. .. 9 . . ' 0 .0 3 - - . 2 0.6 .2 - . 5 . 9

9... I .0 .14 0 .0 % -- .49 . 2% .)8 -- 0.9 .2?Q .. . .2 , *0 .1S 0% - .04 .4.5 .)9 i - 6.9 .. 9
20... 2.0 .0.0 .04 .- 0 .0? ,18 .. 9 i, - 0.2 4.9

ICT

IT... .20 .1.0 .10 .89 .20 .4* .38 8.3 4.4 3.9

37.. 2.0 .60 3 .90 .20 .40 .39 . 8.7 8.5
31... 4,0 .470 .14 .90 .20 .22 .4.2 3.3 '.2 3.2

'7. 0 .30:3.9 4 20 .38 8.3 5. 4.

W) V
/9... .20 .ISO .30 .8 .?a .33 .61 4.4 i.7 4.?
29... 43.0 .ISO .09 .8) .29 .31 .60 4.4 1.4 1.6

v, S ? 2 :

1.0 .200 .06 . 13 S0? ' 7 .9 4.? .4 4..)

2'... 43.0 .36" .0) .52 .3% *4O .01 4.3 3.7 4.0

... .20 .00 .01 ,6. 03 .4 .36 *14 . .9

0... .,0 .070 .01 .34 .09 .32 .09 .64 3.4 8.9
(2... 2.0 .070 .01 .3' .00 .20 *3 .69 6.0 1.9

02... ',.0 .04.0 .00 ,34. ,09 .20 ,. .66 3.0 3.5

4. . , .0 .0 10 ,0 1 . 3 6 .0 . 4 0 , 2 0 .6 3 2:, 2. 4

1 . . . 3 .0 .0 o 0 .0 2 . -a . 4 3 . 20 .6 4 . 7 7 . 6 . 0

32... .1 .070 .03 .61 .0? . . 1.3 3. 2.8
3?... 2.0 .000 *.02 P ..% *0 .62 .69 4.0 4..? 2.5

.1.. .10 .0?? .03 .40 .83 .36 .11 1.9 3.0 6.5

32... 4. .090 .03 .|. .13 .- 1 .60 *i 6.4 4.4.
3..* 33.) .070 .:0 .48 .3 .S 09 . 4. 5.o 6.0
r'.,, ?.(0h 0 .0 .0* .4 4. 3. 3..0 07 . : .2 S0I40 6 . 3.2 3.2

; 6.2 .0 .04O .0 / o 1 ,0* 4.0 4.4 .7 J. 3 .2

/6*,. ,.0 .O3O .0% .74 .31 .4.4 .50 4.6 2.7 2.3

2'... 32.0 .480 ,04 .70 .32 .06 .69 4.4. 3,0 3.0

22... *j0 0.0 . 00 .4? .04 .09 ,39 1.6 4.6 4.0

22.. I.0 00 .00 .3. .04 .1. *44 .70 6.6 2.3

22... ,.9 .010 .00 .+ .4.0 .4 .46 .46 4.4 2,R Dl4.

2.. '0 t00o0 .6 . .?? .4 94 . .
22. 4. . ) .2 .7 *7 .4 .68 4.1 3. 1.3

I... I. .0A0 .0 2 .53 .24 .40 .4. 3.2 7.2 .. 5
39 ... 0. .070) .02 .9 .3r6 1 . . .

" , ,, , 8.. 3-.0 .040 .04 .6 4.- 4.0 4.0

H.0 .0 .2 .n' 08 4 2 . . .

38. 7.0 .0 .0% .62? .2e% .3i6% 4? 2.
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-HS - -11' 0W05- 4Ji

0 P05 0oa..: '.t.1000.of. -

SAM. P..0mU'. 0l. 1 S_ NZ 403 0994)963 (WUANIC Ow'o.'.IC GEN9. OOGA41C D3;.
OLING0 10101 .1. Vol Z043 1403 TOTlf. V0001 00741t T!1( %0L VC
afPIW I N031 111 4MG/L fK/I W/I, IMG/L IMG/L 1001 1MG/I

" 0 ; as Of NI £9A "I s41 AS Ni I a NI as £ CI ASC

03.. .3 .090t .01 .5 1 3 .0 91 S 1
03. 8.0 .010 .03 .5 3 1 .41 6 . .

01... 16. .000 .05 so..0 .9 .4 9 . .

* 01... :Q.o * 0 vs 30 .1~ j .

I.. la .000 :00s :1's o .11. .

II.. .0 .10 .0) 0 4 4. . . .

33 ... 300 .0o .3 .- .. .3 . . .

:S. 1 00 .0 - .1 1. 1. .0 P.0

11::: 3. .010 .01 .. .I .. 00 * . .

It ... 10.0 .?90 .?1 .. .14 ?411 ? .. 04 .

30...'.0 .0 .04 . .0 3 .14 - :. NO4.

1 ... 0.0 .010 .00 . .0. $3 a4 . 9 .

~ .3 .01 .01 .01 .00 :. :.30 1 30 -

1.~ .0 .f0 :.0" .7 .0. 0 .0 1. .
1 ... 00 .040 .00 .1 .4 s"0 .96 . .6

!:0 ,3'0 111

.0.4

1.. 15.3 .110 .01 .4 .3,1 .41 1.1 1. I .1

01.. 4.0 .030 .0' .1 1 10 .0 . . .

30 ... 1.0o .00 .0'. 01 : 09 Ail, k.6 ,.0: .

II.. 4. .00 .04 11 .?a9 .60 .0 0. 40

31'0

01 ... .30 .040 .00 e3 '0I0 .4 .0 . ~
;)I... 3.0. .0to0.3 .' .l 0 4 .9 31

33.. .0 :0,0 .91 IS0 W0 .0b .1: . .a. 4.'.

Il.. 00 .90 00 .0 03 . 8 . 8.1 0.

I... -0:*

I?_. 36.0 .40 .40 .40 .0 ... 2 ..v 20 . .

Z£1ti.0.

* 33... a3.0 .010 .c0 :-I C0ot .? .3 . .

4:.. 0. :00 .00 .1 .3 *1 .0 .' . .

IA.. 3.0 .030 .00 1? 33 .4' .3 9 I. .9 ?.9
UOP

19.: ::To.00 0 .00 .1 ..1 .1 1.10 01 .

* 34... 34.0 .00 .41 .44 .30 i1 04 33 1. .
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P-Q% -r TO - WOO GE ;1 C - 4--. -4 .

VP0S OoT"O. UN. GEN? N MOt A NITQO- CAOM0. ORGAN IC
s. P..00u. 01".- "N";403 AMON I a ODGANIC OIIGANIc LbEl. ORGAN IC 03$-

o I tt 0 , AL SoLvcn To AL TOTAL TOTAL TOTAL TOTAL. TOTAL SOLfOO

OI'hI" 1*MG1 (MG/I I-GIL IwMG I NG/L 3MG/t I G/L IWDIL 4 OWL
*3A" Pt AS. 03 As N1 is. AS hl AS N) AS "I AS C) AS Cl

:,00 0 S.? 3.

33. /0 .40 .33 .0 0 46 Sl3 .14 4.0 4.1
In ... 1.0 .030 .01 .36 .10 .ze .30 .04 S.* 3.9
In0... A1.0 .02 0 .03 .68 .11 .31 do0 .16 4.4 09

30... 16.0 .060 .0Z .- 2 .12 .17 .O .03 4.4 3.Z

'T. .0 .3 .03 -- :017 .36. .4lb :- 6 6.1

4k.. 60 .010 :.3 -. .3, .33 - 6.3 6.6

)k... .0 :.00 ..0 - .00 ZO0 .430 * s.3 51.0

33. 00 .00 .02 : .0 .2 .3 -- 36 .
33.. 340 .Z0 .0 - .0? .2s 33 -- 0 s.3

:0. .3;3: 3:
In .2(, 03 .03 .:0. .0 . .In... .0 .010 .03 - .00 3 8 - . .

I ... -0 .0 6 5

34.. .0 .30 00 . .5 .0 :63 -- 6 A.3

34. 20 00 :.0 .. 5 .06 3 .0 - 9. 9.

34. 6.0 .0,0 .0a. 1 .. ..3 . ?:.' .
0.. .0 I03 :.0' - .00 .39 . .6.

30.. 0.0 .0 .00 :4S .3?e .3 .36. .

36...: 20 .3 0 3 .23 .3 .15 4. 4.
36.. 20 .020 .0? Z47.3 .2? .49 .6 3. 30

134.. - .0 .000 .03 .37 .16 .)1 .43 10 4. 3.

I3Is... 3.0 . .0 00 .1's .23 .33 .S4 3.3 :.J :.3
.40,
'a... .0 .20 020 .0 .60 3 0 3 . . .

140... 34.0 .030 .00 ?6 .34 .013 . 4.3l :.3

2... e20 do6 I0 .012 06 . . 6. 4.?

I0. .2 .03 0 0 .. 02 .6 .10 .14 6.1 6.3

3d.* .20 o0n e0l23 .3 .6 ,. .3 -6 .

'3.. 40 00 00 .9 0 .0 6 0I .1. 6: .64

?o.. .. .0-0 ul 12 0 2 1 4 6. 6

'3.. 3.0 . 1.0 1 .0,o .36? .a :.36 64 .

3.... 41.0 .0 .0 33 .0( .32 933 .7. .

3. .01 n02 .00 .i 30 .2 .2 .3 41 4.6

24... .3 030 n0 *0 .32 .4 . 6 .01.6 2.

04... 4. .010 ."0 .0 32 .0 .33 *6 4" .

?4... .0 00 .30 .4 3 3 .1 .0 . .

24 ... M0. .!30 .030 .10 .0'1 :16 3.33 3.0 3. 76

/3.. .00O :00 .310 .00 .00 .v, .309 .3 ]:41 1/.

S 21... ~.0 .030 .110 .. 0 .0% .0 3. .14.1.
23 ... 36.0 .040 .00 .0 .6 .4? I_- I.3e 6.6 ?.I

23... zo. 00be .3:03% .00 - 1 .3 33 . .

-7* .0 .030 .00 b06 s3 6 6. . .

:31... 4.0 .0 0 .336 :.02 .4 .62 .6 2.

1 ... A0. 0 .060 .00 .06 A3 . 1 .,e. .60 6.2 .

31.. 3.0 00 .0 *6 90 .0 3. 3.06 2. 2.

-1. 00 .06.0 .00 .0.. .0v .3 33 .

03325

36.. .20 .020 .00 .62 02 .2 .34 .6 I.N3.



I]-uO I IO If,' Tel 1ejikEI Lek e Camero, Kill Xodd, near Lclrange. a., 1978 ad 979

p'p2"s'

PeORUI. IT3-0. NIT1O- 0 O- Gl'o.A-- CfAON.
P40- O114O. GEN. 1N. GEN. 0'': NITRO- CARRON. ORGANIC

MAR. OMu . as- 4027*-0 1 AMMONI A ORG ANIC G[4, ORGANIC OIS-
PLING TOTAL SOLVE' TATAL TOTA

L  
TOTAL '>'L TOTAL TOTAL SOLVO

00T IGL CNGIL (RI/L 'SOIL I(IIL 'G IL wonL (SOIL

OAT. (R( 05 DI AS I AS NI AS NI AS NN AS 4. I 4 N AS c

APR leis7
* 37... .20 .000 .61 ." .0 56 .. * 0.6 2.0

37..* 2.0 .030 .0? - .01 .04 .0e -- 4.1 3.0
3... 4.0 .040 .01 -- .16 .34 .,o - J .90 3.

87. .0 .000 *I0s - .21 .23 .44 m.0 2.0

,... .0 .T3 0 C.0 .3a .02 .31 *40 .6 4.0 S.

0 2 .. 7.0 .0 0 .S2 .2 1 0 . 4 3.

0 9,.. i.0 .039 .00 .32 .93 .33 .44 .76 71 5.0

* ZAO .010 .2 .24 .2 . 47 3. 6.4 3.1

%... 2.0 .010 .00 - 00 .60 ,07 *- 0.0 5.4
0%... 4.0 .010 .01 - .,17 .3 .%0 - 4,1 7.00%... * .0 .090 .00 -. .80 .2' .0 *- .3 3.0

1.L! 3... .0 .00 .00 -- .01 .14 .37 -- m.8 .0

I32,. 2.0 .020 .03 -- 01 .41 N, -. 0.0 4.3
12... 4.0 .02 ,03 .02 .40 .4 -- 4.8 3.3

2,... 0.0 .00 .00 -- 3..0 *1, *- 3.0 3.0
I?... 13.0 .3%0 .3% -- 1.4 .30 (.7 -- 0.i S.9

AL63... .70 030 .00 -- .00 3.0 3.0 -. 5.3 4.2
* 3%.. 7.0 .040 -- -- .03 .34 .37 -- 0.0 3,0

65.. 4.0 .020 .00 - .?13 .43 .64 -- 2.0 2.1
3%*.. 0.0 .060 .0% ** ,20 .2% .51 -- 0.0 2.7
| , (2.0 .240 .20 *- 2.0 .00 2.0 -- 5.2 4.4

* 7 .... " 20 .030 .00 .0 . 3 .S 4 -- 9. 0.7
A*,, ? 2.0 .030 .00 -* ,3 ., .40 *- ?. 7.7
IQ:.. o,0 0:0 03 -- .0 ,3T .6f 5.0 3.4

A ... 0.0 .00 .01 . - .47 .00 .47 *- 33 5.
* .. J.kO .270 .10 -- 2.9 .30 . .. 20 33
-:. nry

1 .. .030 .62 .6 .2s .19 .44 3.3 7.0 2.7
:,So .030 .01 .70 .2 .37 *aa .. 3 6,4 0.4

- 3?... ;.+ .0 .040 .04 .77 .23 .30 .43 3e5 4.4 2.5

17... IF0 00 .0 .7 .23 .0 .2 33 0.2 4.3

0" .... 2 .030 .03 .09 .37 .20 .40 3.0 1. 1.9
" 4**, 7.0 .010 .03 .62 .3% .27 .42 3.0 0.3 4.3

23... .20 .04.0 .00 .46 IS .13 .i 4 4.2 4.2
23... 83.0 .010 .01 .43 .32 .21 .33 .76 2.0 2.0

RAP

7.... .20 .070 .00 .34 .01 o4 . 7 *t 5.9 5.0
23... 33.0 ,070 .90 .20 .25 .22 .47 .7% 5.0 %,A

08.,, .20 .050 .90 .33 .00 . .0 ,6 S53 9.0 0.2
01... 2.3 .050 .00 .33 .01 19 .62 .35 4.0 4.0
03... 4.0 .070 .02 .3 9 .30 .1S 16 .? 3.R 3.0(3t., 0.0 .070 .03 .35 .12 ,24 ,30 .73 3.2 3.2

0... 32.0 .070 .01 .14 .33 .14 .4 .43 81 9.?

13.., .20 .00 .02 .03 .00 .-5 .4% .44 4.2 m.2
32... 2.0 ,019 00 .04 100 :46 6 46 .50 4.3 2.9
32..,* .0 .030 .00 .01 .03 .43 .44 .58 4.? 2.4
32,,, 7.0 .000 .03, .1,0 ,0 .27 ,47 3h0 2.7 2.4

l *... 12.1? .930 .09 .00 .70 .22 3.0 3.0 3.0 2.9

2... .0 .040 .00 .4 .03 .43 .4e .1, 4.2 3.2

2..,* 2.0 010 .03 *80 ,07 .44 .4' . 4.4 .4

2%... '.0 .020 .03 .39 .24 .39 .47 .OA. 2.2 2.0

2%,,, 32.0 .370 .32 ,02 3.3 .00 3.0 3.9 4.0 3,2
Air.

2... .0 .00 .0 .0' .3 .34 .0 .0 3.0 2.0

2... 7.0 :03 .00 03 . 08 1; 0 0 4.5 40

2 2 .. 4 .0 . 0 :0 .00 .00 .0 9 . 2 . 33 .J 4 3 4 .3

2 ... .0 .0% 0 .02 .0 0 . 3 .01 ,64 .4 3 . 3 . 2

S22,., 32.0 .220 .i5 ,00 2.0 ,30 e.i 2.3 5.2 4.5

30... .20 .0*0 .00 .32 .32 .43 .*,2 .04 4.2 2.2

(9**, 7.0 .010 .08 ,32 ,33 .30 .23 .5% 0.9 2.3
30... 4.0 .00 00 .3 .4 .0 92' .6 3.0 .2

92 . . . 0 0 . 0 10 . 0 0 , J % . 0 .p3 .1 0 . 0 b 5 .2 . 0

2. .0 .340 ,10 .02 2.2 .00 .3 31 30 .9

? 2* . . . 0 .0 4 0 . 0 . 4 2 .0 0 *. . . 63 . % 23 .3 1.3

13... 20 00 02 .03 .80 .. 3 .Se .0 .2 ?

0CC
2.. .0 .040 .00 .3 . 0 27 .z s3 .0 ., .

1 3. . . 1 .0 . 1 0 . 0 0 . 6 ,2 7 . 3 .4 . 3 2 .3 2 .3

326

L ' S. ... .. .. .. A-. ..: . & A + • . ... .. . . . .+ . . . • , ... .



* ,H-U. (uL31935U) ehdkee Creek At Stdte Highway 244, near Abbottstord, Ga., 1978 And 1979

PHOUS. NITQO- NITRO- NITRO- 2E'. C- CARBON.
"" .MOS- ORTH. GEN. GENI GFN. y0J A + NITRO- CARBON, ORGANIC

%AM- PHORUS. 01S- NO?2N03 AMMONIA ORGANIC c;<;AxlC OEN. ORGANIC AIS-
PLINCE TOTnL SOLVE TOTAL TOTAL TOTAL , TOTAL TOTAL SOLVED

DEPTH IMG/L I (MG/L (MG/L (MG/L 4MG/L C"G'. (MG/L 4MG/IL IG/

.ATF (M) AS P) AS A S N) N) as '. S ) AS N AS C AS C)

ICT . 1978 8.9 S.1

1 ... .20 .040 .32 .00 .06 -- -. .9

4'... 2.0 .000 .00 .0" .08 ...... 6.8 3.6

DR... 4.0 .0s0 .01 .00 .07 ...... 11 5.8

?A... .20 .040 .01 .13 .30 .33 .63 27.b ?.

28... 4.0 .020 .01 .1) .30 .31 .6i .73 2.b 2.5

IAN 479 IS21.

n0 -- .01 .2 4 . 2 3.51 3.S

m0... *.0 -- S.3 .4 .03 -- .. .. 5.3 4.0

20 ...* S.0 -- .04 ,01 .0- .. 4.? 4.7
APP .
30... .0 -- .01 .04 . 1 ...... 2.6 --

3 ... 0.0 -? .04. .02 -- " ..... ""

4O. ~ '.0 -- .0? .07 .0" -- - -

30... .0 -- .n3 .10 .10 -- -- -- 4.4 8.2
AIN+ 3.3 3.3

14 ... . 0 -- .no .00 .01 ... 3..

14... 2.o -- .0 0 l0 .0 4.2 4.?

4'... .) -- .0) *0" .03 -- "" -- 2.5
I'... .",0 -- .O0 .04' .17 ......- 3.0 2.7 ?

J',L .10 3.0.

2'... ./- .4)1 .01 .00 .9 .J9 .30 3.4

2"... ?.0 -- .(0 .01 .01 .42 Ibj .44 3. 3
..0f 00 .Is .62 .NO .80 3.7 '.7

--... .') -- .01 0. .0e 34 . .40 4.0 1.4

21... A.2 -- 4.1 .04 .00 .- -- .- 4.2 4.2
2. ' 1... . ? -- .0u 0 .01 .OO .. .. . ' 3.1
21... ),. -- .0 .00 .Of .. 4.0 2.8

-... 4.n -- .? .00 .01 .. I. 3.0

I'... 2.n -- .0o .01 ... .. .. 5.2 3.-
no ..... .1 .0 U.

l1 ... .'.. -- .0 .U2 .14

l *.., -.- .* .00 .0 .0".. l, ,

..2 .. .00 .06 .0' "" -" -- .2 4.71"... 'q.o -- ,00 .09. .0'.--- .... 3.2. ..

I .. -- uO .h .Oti... 3.,e :0 ,

nD C 
-- Sd .

....).20 -- .00 .0. .04 2. -...

41... m.0 -- .00 .07 .0'. .. 2.9 2.5
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pmoaus. 41 To- N oTWO- NIT. ~g,,
POS WOO. rA . 04. . "I To- 0CA00N. "'"OANIC

50- P..00". 000- N4030 %MOON IA OPGAN I C T Gf . oOOANft 000-

CLIM TOTA. S0L.4(0 TOTAL TOTSL OVA AL L TOAL OoL

040 80 4 0, AS P1 As N) A'. 41 S' 5 N' A C) SC

14~ 6.0 '010 
eIJ 33 

0 0 .3 . . 3

.?.. *o .000 .0 - .0 0 0. . *

00.. .0 *0~0 .0. . .0.4 .?1 .4 . 0. .

0ag.~ . .0p0 .0 1 - .1 .3 *4 b- 7.. I.a

3.. .0 .00 .03 oa .5 .07 .07o -- 7.0 1;.4 .

30.. 4. *10 .70 -- *6.% 4 - 0 0

30. , .0 .0 .61 
S..0 .0 .0 - . .

10.. 0.0 01T .00 -- .17 .4T - 3. .

J' 0
00.. 00 .00 00 .,0 .00 ...0 be. .0' 5.

10... 04.0 :oO .00 - .38 -- -. . 36 .

*'.0

40 ... '.0 100 .00 -- .03 o..1 - 4 .

0 ... .40 .0 0 - .0.4 .00 .7 - 6. .

06.. 0 .00 0 0: -- 10. .. ., 0. .

A,. .. 00 0 .00 00 .4' .40.'.' .

20. .0 .2 .00 .001 N 3 2A 07 3.

04.. .00 .2 .00 .3 .01 4 3 :is I. 0.6 
j

'. .0.0 .000 0 . 00 :00 .0 .10 - d .

0... 04.0 .fl .00 -- .09 .00 .3it0' .

* 04... 2.0 .00 .? .3 0 .0 .0 7 . .

00.. .0 .000 f0il 4 .7 0. . 6 8.9 !.3.

4.. T 8. 00 n0l .0 .. 41 .0 4.0 0.0 8.

04 ... 04,.0 .070 .03 h? 0 0 0 0. . .

140; 1

00. 00 .00 ., .7.0 .20 .0o 0.6 07 0

1'.0 .02 :000'.43

0... .00 .00 o 0 .7', :I 0 .20 223 .. 0.06 0.0 4.

0.. .0* .. 4'a .0 .05 .7 .037 . . .

'0.. .0 0 0 .0 .20 00 0 j .b 6 6 0

0 '0 : 1 4 .

'0..0. .000 .00 .0 00, 2 24 .0b3 . .

00. .0 .0 .0 ..00 00 .9 0 ..' 0.0 0.8

10.* '.0 .05 .00 4a .0' .0m 2.0 * 3. 2.?I

is.. .00 .000 .00 .0 .06 .1 :-.m :.4 0.

20. 0.0 .040 .00 .e .03 .0 "3 20 6. .

I.. 0.o 00 .. 06 .00 0 .0 .9% 3.4 0.7

00. 0. 0 .00 .00 0 0 0 3 . .

.'.. .V) .000 .0 0 .09 . J 0.0 0. 03

* .0 .00 .01.0 .03 
o0 0 o . .

44.6

00.. .. 0 .00 0 .09 .0 3 3 .

08. A.00 .040 0 0 .6 04 .0 .0 0 6. .

08.. 0. .00 .0 .7 .0 .0 06.3280 .



CH-2.51B (2339402) Chattdhoociee River below West Point Dam, 1978 and 1979

P4OS- NITR-

"PORuS NI NITRO- NITRO- ,E,AM- CARON.

PHOS- ORVHOO GEN. GEN. GEN* -0%!A + NITRO- CARHON9 OR6ANIC
SAM- PHORUS. 0IS- N02*NO3 AMMONIA ORGANIC JRGA\IC GEN9 OQGANIC 01S-

PLING TOTAL SOLVEO TOTAL TOTAL TOTAL TCTAL TOTAL TOTAL SOLvEL)
OEPTI (MG/IL (MG/L (MGIL (MG/IL (MG/L (MGi. (MG/IL (MG/IL (MG/IL(WV) AS P) AS P) Ar N) AS N) AS N) AS N) AS N) AS C) AS C)

APO , 197 8
0'... .70 .030 .02 .31 .06 .25 .31 .62 .8 1.9

MAY

1. 70 .00 ..O -- .14 .40 .b4 -- 6.2 4.1
01... 1.0 .040 .03 -- .15 .22 .37 -. 7.1 6.8
30... .70 .00 .00 .31 .13 .23 .36 .67 3.1 2.6
30... 1.0 .0e0 .01 -- .10 .21 .31 -- 4.5 4.4

09... .10 .020 .01 -- .17 .17 .34 -- 3.8 1.6
In... 1.0 .070 .05 -- .4 .13 .61 -- 2.3 1.4

13... .70 .040 .02 -- .1b .94 1.1 -- 4.8 2.d.
I4... 1.0 .030 .01 -- .30 .74 1.1 -- 8.2 A.?
?7 ... .70 .020 .01 -- .08 .34 .4? - 4.1 4.1
H 0... I.0 .020 .00 -- .15 .7 .42 -- 3.7 3.1

()r T
I.... .70 .ORO .08 .53 .13 .34 .47 1.0 3.S 2.21 ,. .. . 0 . 0 0 .0 0 .5 11 . 1 3 1 9 J 2 8 1 . 9 2 .9

.. . 7 0 .0 . 0 . 0 4 . .1 9 . 3 1 . 5 0 1 . 1 3 .9 1 . 1s
1.... 10 .0? .6 .It, .70 .H6 1.6 1.1 1.1

JAN. *1979
* 22... 1.0 .060 .01 ,8A .23 .IU .33 1. J.0 1.7

Ij... 1.0 .00 .04 .40 .1' .e3 ,j? .77 3.) 3.0
1 ... .70 .0OO .03 .39 .14 .26 .40 .7y 3.t 3.6

n ... 1.0 .070 .07 1?8 1|0 ,Id .. e .56 6.11 3.6

MAYVn?,... .7n .04.0 .01 .31 .09 .18 .27 .5H 5. 5.2

II... .70 .010 .00 .A .06 .31 .37 .4.? 2.8 2.8
1... 1.0 .010 .00 .27 .06 .41 .47 .7' 3.9 3.9

.3 ... 70 .0 0 .00 .10 .11 .41 .I 3.1 3.2
eq... i,0 .040 .01 .01 .31 .t0 .65 .72 4.)( 2.1

20... .7p .0n0 .4 o .04 .50 .13 .b3 .6r 5.. 3.9
20... 1.0 .0.0 .01 .05 .47 .)2 .19 .84 3.5 2.6

16 ... .10 .040 .00 .0 .5 .46 .61 .69 5. 5.0
17... 1.n .0p0 .00 .07 .21 .t3 .84 .91 2.ti ?.

fif T
14... 7 n .030 .00 .,0 .014 .55 .64 1.1 4.h 4.6
l'... 1.0 .010 .'10 .,. .09 .26 I .8L) 2.1
r
04 ... .10 .040 .01 . 1 .16 .37 .9j J. 2.1
1)... 1.0 .00 .00 .51 .11 .,5 .? .2 2.' 2.4
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CO-01A (02339500) Chattah.achee River at West Point. . 1978 and 979

PHOS- NITRO-
PHORUS4 NITRO- NITRO- NITRO- GCENAM- CARSON,

PHOS- ORTHO. EN, GEN9 GEN. MONIA * NITRO- CARBON* ORGANIC
SAM- PHORUS, OIS- N02#N03 AMMONIA ORGANIC ORGANIC GEN. ORGANIC DIS-

PLING TOTAL SOLVED TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL SOLVEO
DEPTH (MG/L IMG/L (MG/IL MG/L IMG/L (MG/L (MG/L (MG/L (MG/L

OATE (m) AS P) AS P) AS N) AS N) AS N) AS N) AS N) AS C) AS C)

APR , 1918

09 ... .?0 .030 .02 .23 .02 .22 .24 .47 2.4 2.0
13... 1.0 .030 .01 -- .10 .16 .26 -* 6.6 3.6

- MAY
01... 1.0 .030 .02 .03 .13 .30 .43 .46 5.2 2.7

14... .0 .070 .07 -- .11 .35 .46 -- 61 46
30 ... .00 .030 .00 -- .10 .24 .34 - 6.S 1.5
10... 1.0 .030 .01 -- .11 .23 .36 -- 3.0 .6
ll.

09... .70 .020 .01 -- .13 .18 .31 -- 2.7 2.4
In... 1.0 .060 .01 -- .36 .26 .6? -- 2.6 2.1

AIJC

13... .70 .030 .01 -- .11 .25 .36 -* 3.2 2.7

I'... 1.0 .030 .01 -- .41 .35 .?6 -- . (.6
27... .70 .040 .02 - .0 .37 5.0 4.8
2A... 1.0 .040 .01 .16 .21 .37 -- 6.6

OCT
IA ... .70 .020 .00 .76 .13 .32 .45 I.? 2.5 2.5

IQ... 1.0 .020 .01 C5 .13 .28 .41 .96 2.8 1.5

2 ... |.0 060 n0 .8 . ,2 .310 4. e' 2.5

19 ... 1.0 .070 .04 .40 .14 .21 .35 .75 4.1 4.1
IQ ... .70 .0' o .01 .34 .13 .27 .40 .7y 4.1 3.8

10. .0 .040 .00 .2m .09 .14 e43 n.] 3.pJ 3&8
MAY

0,0 o .040 .. 0 -.4 so .54 4.0 4.0

.... .10 .010 .00 .2? .07 .?j .30 .5e e.6 ?.6
1... 1.0 .0?0 .00 .27 ,04 .31 .31 .64 2.2 ?.2

-'. )'L

?3 ... '?0 .010 on .04 .In .31 .41 .44 3.' 2.9
23... i.0 040 .n1 07 .34 .38 .l .7 3.1 ?0

-' 20 ... 1.0 .0'l .0 .0b .40 .14 hu y .. 9 4.9

lh ... .7? .01? .00 .11 .1- .31 .5e .63 2.8 2.8
17... 1.0 .01n .1 .0 .?1 .47 .bb .r') 2. 2.,

14 ... .?0 .020 .00 .SO O 05 ..7 .62 1.1 2.7 2.1
IS... 1.0 .010 .00 .S5 .05 .?- .jj .AS 3.2 3.?

lif C
n... .10 .010 ,0 i ,J3 4 .41 1.1 2.5 2.1
T... 1.0 .040 .0.1 1 .11 1. 1 .,e 1.? 2.9 1.9
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--JB (02339550) Chattahuochee River (city of Lanett intake) at LaneL Ala.. 1/8 and 1979

PHOS- \RO0
PHORUS. NITRO- NITRO- NITqO- GE AM - CAPBON.

PmOs- ORTmO. GEN. GEN. GNO .J IA + N ITRO- CARBON. ONGANIC
SAM- PHORtJS, 01s- NO?.N03 AMMONIA OpGANIC CRGA\IC GEN. ORGANIC DIS-

PLINC TOTAt. SOLVE) TOTAL TOTAL TOTAL -37A TOTAL TOTAL SOLVED
UEPT (MG/L (MG/L (MG/IL (MG/L (MG/L (1G 4 (NG/L (MG/IL ING/L

ATf (W) AS P) AS P) AS No AS NI AS N) ' N) AS N) AS Cl AS C)

A-:P 1 978
.... .70 .050 .01 .29 .01 .03 .04 .33 2.? ?°5

13... I. .030 .01 -- .09 .)7 .26 -- 5.2 2.7

mav
nl... 1.0 .030 .01 -- .11 .22 .35 -- 6.5 2.4
14... .70 .010 .0l -- .08 .27 .35 -- 9.b 4.9
In ... .70 .010 .0O -- .08 .18 .26 -- 9.1 5.2
30... 1.0 .030 .01 -- .13 .27 .40 -- 5.2 4.6

J'.L

. 70 ,O.7 .00 -- .09 e3 .32 -- 3.0 2.R
10... I.0 .OO .. ..- .(0 .14 .b4 -- 2.9 2.3

At
13... .70 .030 .01 -- .14 .40 .54 -- 4.1 2.2
1'... 1.0 .040 .00 -- .46 .22 .68 -- 13 1.6
2'... .70 .020 .01 -- .03 .32 .) -- 5,8 o7

2p... i.0 .030 .00 -- .14 .16 .4. -- 4.1 1.6
QC T
I ... .70 .020 .01 .5. .13 .26 .39 .93 8.2 2.0
19... 1.0 .020 .02 .S6 .13 .23 .36 .9? 3.7 3.7

21 ... .70 .030 .01 .b .Is .19 .IV . 1.6 1.0

2'... (.n .010 .0.1 .i4 .Aw .38 1.1 l.a 1.6

JAIK 1979

22... 1.0 .060 .03 .134 .22 .09 .30 1.1 3.9 3.9

MAP
I ... 1.0 .00 .04 .40 .14 .22 .3h .F6 4.1 4.1

19... .70 .000 .03 .3Q .13 .11 .4 .83 4.0 4.0

Act?
n... 1.0 .0,0 .01 zg .09 .10 .14 .47 4.6 4.6

02 ,,, ..'. .0'0 .UU .2t .0S .31 .4.) .?( 4. --

It N

I1 ... .10 .010 .00 .2; .0h .22 .2f .53 2.3 '.Z

1l... 1.0 .010 .1) 1 .20 .11 .Oh ..2 2..
JL

;3... .70 .030 .00 .06 .0 .30 .J9 .4? J.Q e.'

23... 1.0 .030 .n1 .06 .30 .30 .60 .bh 3.2 2.9

At r,

. 70 .0'.0 0i .0b .31 .17 .49 .- ,4 10 10
20 ... 1.0 .030 .00 .(1,, .41 .12 s J .5" 4.10 ?.

17... 1.0 .020 .01 .G7 .20 .e? .81 .94 2.1 2.1

1-,.. .7n .020 .00 .,0 n07 .'.3 .'j0 1.0 e.4 2.3

I, ... 1.0 .040 .00 ,7 .0h .23 .em m 2.0 e),

?n... .10 .01 011 .30 .04 .31 .40 .90 e.2 e.9
I.!... 1.0 .o0 .00 .18 .30 .27 .17 1.. . ' 2.
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04-UIC (02339560) Chattahoochee )Uver Mbove JunceLon of Long Can,- ^reek, near West PoInc, Cz., 1978 and L979

1. TRO-

PNONUSI NITQ0- NITtO- NIT4O- CA.R8N

P40S. ORTHO. GFNs AE CN. G 1010A NIT9O- CARBON. OWGANIC

SAIA- PNOQUJS. 015- N0.I.NU3 Amm4ON IA 01-GA% IC C RGA2 GFN. OPGANIC uls-

PLINC TaTAL SOLVEO TOTAL TOTAL TOTAL 0A'_ T0AL TOTAL SOLVFO

OEPTi (MG/L IMG/L (V'#L (G/L IMG/L .(/ - MG/L (MG/L (MG/L"

1, 1) as 0) is P1 AS; N1 AS N) AS N) AS N) AS N) As C) As C?

*1978

MAY

0l... 1.0 .010 ,1 -- .3 3.2

- 14... .)o .010 .03 -- .13 .2 .6 -. 12 3. a.s

10 .0.. .70 .010 .05 .. .09 .20 .3 4. 3.4

- ... 5.0 *040 .01 -- .13 .2.1 - 1.0 5.'

JUL
- .9.. .70 .040 .O .*( .14 .21 -- 3.0 2.8

in ... 1.0 .04) .01 -- .1 .22 .41 .. 3.04 2.0

13... .70 .0.0 .01 -- *54. .36 .6o -- . ) 3.8

14... 1.0 .040 .01 - - *I. *5, by 26 14

P7... .70 .030 .02 -- .02 .29 .1t 6.0 6.0

PA... 1.0 .U0 * .. .'03 .1b .l 5..7 a

OC T

1.. .70 .030 .01 s 3 .12 A70 Q.A, 3., 3.S

NOV
2? ... .10 ,0h0 .02 .67 15 .Jr . 3 1.2 Z.] 1.3

JA... I.0 .040 .13 h? .13 .2J .41 1.1 1.

JAN 9 ?q91

22... 1.0 .070 .03 P .21 .(08 .e9 1.1 6.9 3.2

39... 1.0 .0f5 .04 .4n .13 .30 o43 ,63 #&,A 3.4

15... .70 .00 '04 .3Y .13 ,?4 .J ?6 %.3 3.0

APP

?0... 1.0 .040 .01 .28 06 .1? i!3 bl i .6 5.6

MAY . 3.2 3,2
02... .0 0A0 o02 A28 .06 , 6 .3 ,.3

JLN

It5... .10 .040 .01 .71 .02 .19 ..21 .48 2 #12.

5|... 1.0 .0?0 *01 .31 As .22 .§9 ? 2.0

JLL
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APPENDIX C-8

G.aphs showing variations in nutrient concentrations with reservoir depth

at stations in West Point Reservoir, April 1978-December 1979

[Phosphorus, orthophosphate, dissolved; phosphorus, total; nitrogen, nitrite

plus nitrate, total; nitrogen, ammonia, total; carbon, organic,
dissolved; and carbon, organic, total]
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APPENDIX C-9

Isopleths showing longitudinal variations in nutrient concentrations Ln
West Point Reservoir, April 1978-December 1979
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APPENDIX C-10

Metal concentrations in West Point Reservoir and the Chattahoochee River

below West Point Dam, April 1978-December 1979

[Iron, total; iron, dissolved; manganese, total, and manganese, dissolved;

calcium, total; magnesium, total; potassium, total; sodium, total;

chloride, total; and zinc, total]
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LaGrange, Ga., 1978 and 1979 ............. ..... 37
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0e(9094 0/L (VGA tOGA (/G /l.
lATE 5451 a LOES AS 005 AS ON)S AS 99N5

a 4 *519

23 ... .20 5(00 10 500o 9
Z)3.. * 4.0 940 30 30 0

90

20 DO(. 2300 40 20 5

05...~~ .2 70 0 0 4

05.. so0 54040 0 40

0...: 4200 5.400 S0 90 30

0f5... 0.0 1 00 4 0 100 30

05.. 54.0 2400 30 do0 70

52.. ?o/ '0 20 / ?a2
52. 20 490 10 0 0

I?... 4.0 Sil0 TO (0 50
12. 0. A 30 £5 0 00

I?.. 54. 53012300 5300

25..: * " .20 500 110 0 0

2S... 2.. 530 10 0 0
a 20. * 40 £0 0 0o .0

20... 54.0 3300 £400 (70 50
Au"

2... 2.e 50D 2

22.. 4~ 30 20 C 5

'.7~~~'l 22.. 5. £40 no 50 £10
z0. .2 0 . @0 30 .20
54.. 2.0 550 o 0 to o6 50...;F . ' 0 5 05Isn... 80 30 t O 2

":a. 54 0 5 0 0 .T 0

6.* .0C 290a 10 30 0a

54 ... 5t.O 5500 J 0 I ro 1J

nocr
53... .20 @0 0 20 57

Of53h... 54.0 £00 07 250 20

V. 399
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- CII-03A (0239382) Chattahoochee River ;tbuve of'er dam, above West Point Dam, 1978 and 1979

IRON,

TOTAL IRON9
SAM- RECOV- DIS-

PLING ERABLE SOLVED
OEPTH (UG/L (UG/L

DATE (M) AS FE) AS FE)

APR 9 1978
11,,, .20 110 10
11. 2.0 90 10
11.0 8.0 1200 40
11., 160 2100 30

MAY
14... .20 280 10
14... 2.0 230 10
14... 4.0 300 10
14.. 8.0 290 10
14... 16.0 530 30
31.. .20 100 50
31... 2.0 130 10
31.. 4.0 100 10
31... 8.0 150 30
31... 16.0 470 90

JUL
10... .20 550 40
10.00 2.0 50 0
10... 4.0 100 10
100. 8.0 100 0
10... 16.0 1800 1200

AUG
14... .20 80 0
14.o 2.0 80 10
14.. 4.0 10 0 7
14.0. 8.0 80 10
14... 16.0 2500 200
30... .20 50 50
30... 2.0 60 60
30.. 4.0 70 10
30... 8.0 80 40
30o... 16.o 710 80

OCT
16... ,20 80 0
16... 2.0 100 10
16... 4.0 150 10
16... 8.0 140 10
16... 14.0 250 10

NOV
28... .20 290 SO
28... 12.0 420 100

41

6 ~400

~~~~~~...... . .. ., .. ..... ..,, -.", j .,,
:-. . . , ,. ;, .- ... , . .i ., ",-,- , .. .. , .. ,.. . ,,. ,. - , , . • ,. . .. :, ,, ,, + '. - . , .-. -, ., . . .,
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CH-U3A (U2330482) ChAttAhoocime River above cofttr dam. above West Point Dam. 1978 and 1979

I ON,
TOTAL IRON*

SAM- MECOV- DIS- i
PLING EIANL SOLVLO

OEIPTM lUG/L (U(,iL

[ATF (M) AS FE) AS FEU I

J4 * |199
.2..* .20 310 JO

6.22... .'O 1100 Jo

20,., .20 1200 I0

20... 21.0 1300 0
MAY

O... .20 1.30 so
01... 2.0 1100 80
01... .0 930 120
01... 8.0 1100 t0

'1,.. lo.0 2100 60
01... 10.0 2200 Ito

jI IN

1'... .20 200 0
3'.. 2.0 100 0

14... Ift.0 540 e0
14 ... io.o 261)0 210

J')L
... e0 170 .0

?4... 2.0 Ib0 1o
2... 4.0 120 10

2'... 8.0 130 20
2 ... ie.0 2800 2600

2... 20.0 S400 JlO0

21. .20 h0 60

e1. .0 060 ev
21,... .0 t0 ?0

21... 8.0 0 20
21... 16.0 4300 4000
21... 20.0 600 6300
21... P4.0 I00 ?100

SEP
17... .10 140 40
I? ... 2.0 190 40

17... 4.0 170 1O

1... 8,0 100 10

17... 16.0 1800 40
17... 20.0 2700 180

l5... .20 160 U
1.. 2.0 1 t0 0

3%... ,' IS0 to
1 . , I lO 10

0EC
to0.. .20 445 tO '
10... lo.O0 6O 0

401

.+- h- . .... +



C-03B (02'39387) Chattahoochee River east ot coffer dam, above Wast: Point I):im, 1978 and 1979

IRON9

TOTAL I RON,

. SAM- RECOV- 01S-
" PLING ERABLE SOLVED

DEPTH (UG/L (UG/L
DATE (M) AS FE) AS FE)

APR , 1978
11.,, .20 130 20
11... 2.0 100 10
11... 4.0 160 10
11... 8.0 190 10
11... lb.0 1900 0O

MAY

14.. .20 350 40
14.. 2.0 210 10
14... 4.0 230 10
14... 8.0 1300 10
14... 16.0 650 30
31... .'0 110 10
31... 2.0 430 50
31... 4.0 130 so
31... 80 200 20JULa4
10... e20 so 0 R
10... 2.0 50 10
10,.. 4.0 80 20
10... 8.0 140 0
10... 16.0 1800 1500

AUG
14... .20 90 10
14o.. 2.0 120 10
14... 4.0 80 10
14... 8.0 80 10
14... 16.0 1400 190
30... .20 80 20
30... 2.0 30 10
30... 4.0 60 10
30... 8.0 80 30
30... 16.0 1400 70

OCT
16... .20 140 10
16... 2.0 110 10
16... 4.0 80 10
16... 8.0 140 10
16... 16.0 470 30
16... 20.0 580 10

NOV
28.,. .20 330 30
28... 14.0 350 40

402
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CH-03B (02339387) Chattahoochee Kiver east of coffer dam, above West Point Dam, 1978 and 1979

IRON.
TOTAL IRON*

AM- MECOV- OIS-

PLING EQABLE SOLVOAM
OEPTH (UG/L (UG/L

OATE (M) AS FE) AS FE)

JAN * 1979

22... .20 3?0 30

22... 19.0 360 0

20... i20 1400 0

u20... 20.0 1500 10
MAY
01... 20 1200 to

01... 2.0 1200 40

01... 4.0 1500 40

01... 8.0 1100 14O
01... 16.0 1800 60

01.. U .0 2700 1O
.l1*

14... .20 110 20

1 ... 2.0 100 10
14... 4,0 100 10
14... 9.0 170 10
1 ... 16.0 530 20
14... 20.0 1900 110

J~lL

2... .20 100 20
I2... 2.0 14.0 10
24.,. 4.0 130 10

?4... .O 120 10
'... 16.0 2400 1900

24... ;0.0 5600 t400
hi)6

21... .20 0 30

21... d.0 10 10

21... 4.0 O 20

21 ... 8.0 ho0 10
21... 16.0 4200 3200
21... 20.0 6600 6000

%Fp
1?... .e0 190 100

17... 2.0 2?0 10
" ~- --- *--*-.-- 7,,, 4.0 190 2O

17... 8.0 i80 10

" 17... 16.0 1700 40

I7... 0O.U 2300 180

%%.., .20 140 80
le... 2.0 2?0 20

IS... 4.0 lAo 20
'.., .10 ?00 0

11... 36.0 400 L0

,... eU. i 140 40

10 ... .20 330 10

10... 1'0.0 0

F

403
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CIl-U3C (U2339388) Chictdhouc hee River below coffer dam, above West Point Dam, 1978 and 1979

A ,IF- POTAS- NGA-

cat CIu" I U# IUM. €0 OIUom CHLO- IRON@ NE SE. MA;NIA- ZINC.
T.TIk TL VAlt. T)TAL TOTAL pME. TOt IAL IROlN. TOTAL VE St TOTAL

SA. 4 C.v- 4 JfCv- -V ,COv- bCOV- DiS- -#ECOV- 01 QFCOV- 03S- .4COV-
11. IN'. t WA9LF FAt4L F E.-SL[ F ERAILE 'fLVFto ERARLE. %OLVFO E'4'4LE %OL VF L EAkL
"FT,4 1(/L (mri/L 1MG/L (MG/L 1MG/L (Uti/L 1K0/L (G/L (UG/L (UGIL

(.AT' (M) aS CA) AS PIS( aS $I AS NA) AS CLI AS FEI a. A F as MNI AS "N) AS 1N)

AUQ * 39"'.

1%.• . 1.0 .9 1 ;. 3.1, 4.1 Io 10 0 0 J
If... ?.r, 3.1 1 .0 1.2 3.7 1.14 to 30 30 10 20
1.... (1.0 A .9 1.2 3.', -1.4 F 0 10 0 30
*ia... .1. , , .Q 1.3 "J. ).h 74.0 0 J0 30 70

BOA).. n.' ?..1 .. I.S .5 3.8 ?to 3t 130 'O 4.0
iMAY

1.0 ... p.... 23J 20 ,0 ; 0 30
I' ... 2.i-0 10 ?0 0 .0
14. ... 4.on -I 30 ?0 0 J0

1*... .o .......... /1-40 30 ?10 10 10
3 ..• .• 1 6 .) ... .. .. ...-- 1 0 3 0 I 7 0 I 0 --

31 ... .0 .......... 300 0 k0 t0
II... . -- --....... 0 10 20 I0 s
1 ... A-n 90 10 20 10 20

1 ... nt .......... I,U 30 70 10 180

3.1 ....* ,'..10 4.0 140 J40 40
J gL

U ... .. '.0 ?0 ?v Is 30

in ... 2.o .0 .0 t0 0 20
-In... ,..0 ..........- 210 20 20 U be

- 30... 4.0 ........... 0 50 160 160 5o
I1... 16.0.. 1-00 1600 1300 1300 '0

*A'11(

.20 .......... M0 30 '.0 e0 160

3'.... .. , -.......... J- 0 10 40 0 60
I~~~H 1*, . ...... 1' 0 tO 10 I 10

1A... "' ) .......... 10 10 1?0 0 30

I'.... (.f. --..........- 1300 0 1200 3200 60

30.., .20 4.0 1.3 . 5.d I..5 'U 30 ,'0 /0 30
3
n  
... e. P I. 1.3 1.9 5.. '.0, '0 0 30 0 10

30... 4.0 4.0 1.2 1.9 S.. 4.5 '0 10 ?0 0 0
1... 1.0 3.7 1.3 1.9 S.1 4.. 2 O 10 30 1040 ( 0
31 ... l.0 .6 .1 IA '.4 3.4 #950 50 O J1 --

OrT
IA ... .20 ...- 1... 300 50 g0 0 --

1'... 2.0 . - 100 10 N0 0 --
16... 4.0 .......... .0 10 90 0 --

1 3 ... 4.0 .......... '40 30 90 1) --

16... 14..0, ........ 220 10 300 300 -

NOV
o. .......... 310 30 110 JO --

24.... 14.0L-1 4?00 so0 -N

404- "

4 404

..-. , . .,. ,- . .. - ,- , , , ., . . .. . . .. .. ".



CII-UJC (0233930$) Chattahuochee Kivoc below coffer d40, above gat PolInt Dal, 191 and 1979

IRO* MSE9 MANG*-

TOTAL IPON. TOTAL NESE,
SAl- W'COV- DIS- RECOv- DIS-

PLING ERABLE SOLVEO EAAdLE SOLVEU

nEPTH (UGIL (UG/L (UG/L IUG/L

DATE (IV) AS FF) A,; Ff) AS Pam AS Ohl

PANi 6 1979j
.2,.. .20 340 20 90 so

Z2... 1.0 4e60 0 90 50
'4

.0.0. .20 1300 80 to '0

20... A.O 1400 60 tO Po
RAT
01... ..0 1100 00 40 40

01... 2.0 1300 060 JO 0

01... 4.0 1300 40 jo 0

0*..o 8.0 ||00 JO 10 0

Ci.o. 16.0 -- 60 t0 10
01... 20.0 1100 10 50 so

140. LA 160 0 0 0
14... 2.0 100 0 0 0

j4.,o 4.0 eO0 0 0 0

1'... .. 0 150 0 0 0

14 ... 16.0 J40 0 17O 30
14 "i... 20.0 61 0 600 550 -

24... .20 110 10 10 to 1
24.. 2.0 40 1O 10 10
24... 4.0 oo ?0 0 0
24... .0 120 ?0 to 10

24... 16.0 2200 *800 1400 1100

24... 20.0 4600 4400 e000 2000

21... .20 to0 ?0 eo 0

21... 2.0 tO 10 10 10

21... 4.,1 100 30 e0 0

21... 8.0 00 0 30 0

21... 16.0 1600 620 1000 870

21... 20.0 3100 3000 *50 1500

1?.*. .20 ISO P0 d0 0
11... 2.0 16u 40 80 0

I?... 4.0 200 p0 70 10

.. .. 17 ... 8.0 200 10 b0 0

17... 16.0 1900 70 1100 1000

I?... 20.0 ?400 210 1200 1100

113.. .20 J20 s0 '0 30

15 i... 2.0 140 ?0 40 10
15... 4.0 230 S0 so 0

11... 8.0 110 30 50 0

iS.,, *6.0 440 50 310 No

I.. 2ujoo 4.40 V 30 ISO

f)FC
tO ... .& 250 20 u 10
*0... 16.0 490 0 00 20

40

405



at -v - S- Cog -ls - .
-a -fqv -f -u V ;,, - - - -4r , Z- AT- . . r rg ~

f, -I. 3t." 0.4 L'i l.4tG/L '.. IL I ..L, " tar I~t UGa. i"it I GL U/

I.:i. T-tA Z.I~ goi Mi- Ot SCS O A CL OA

'A". ~ ~ ~ ~ ~ ~ ~ i DE40 4.0. DC0 OO- 07- DCy E- DC0 035 DE 0y

37 ... .a . 38 3. . 1. 41010 .91 "A0 0.. 30
37.. '0 .0 80 .5 47 .? #0 10* -10 0e 0IS

8?...~~~.. 1~ -- - - -9- 9:3 0 0 4

*~~~~ b%. 3. -- . 30 3 0 0 '0

05...I. p. 0- -- -- - - 0 0 0
0%.. 4.0 3-- - 360 S040 10 1
4

3?...~): .2 . - - - - 0 £10 30SO

IS... ~ ~ ~ ~ I Zia 1-- -- - 3 04 05

3?. , %6- - - - 0 1D 20 0To

Is... ~ ~ ~ 0 4.0 9.- -- - - - 30 3 6 0

PA.. 2. 0. . . k 2.0 4.3ll 4 . 300 1000

4.'~ ~ 3.,2 3 .0 l1 a 3 7 4 0 6
po.. .~ .6 3.i ,. 50 1. 30 00 30 310 570.. 310 5 2. P. 4.20 42 30 060 5300 530 60:

aPrL

31.**~t .20 1 10 --- 400.30 3 0
3?..5 Z: -- -- -- 420 30 £0 0037s... 4.0 -- 0 -- -. -- - 0 20.0 -

37...2 It -- -- -1- - 50 360 20 70 -

~0 .20o -- -.- - 040 410 30 50

21... .20 0.0 20 10 60

0,.. 3.0 07.00 0 "40 4".

23. 30 210 10 30 6

03. 20 940 50 40: 0
0.. 4.:0 30 0 '0 3

03. 9. 300 0 00 4
03... 32.0 1200 00. 100 220

32.1.5 00 10 .440 30

32.. 0. 1 0 1o0 0

32.. 2. 406 20 40 0



-&W- votes-

Caliu s . siwok 106. Cu4. 10184. Ma0k.

TOTAL TOA OA OTL am OAL lb. TTL XE OA

s5w. SUCft- N:CoS- "P (i- 640 - 0IS- 60C',!V- Ois- OIE(06- 03.- atcov-
'i.W oft& 0 .&tf , ft[ E(01I! (0004. vi.VO W Ca 1,81. 0 SOLVED t '.04.etOf0 ta860*
4,I" O4/L I4. 660./I o60.14. 4/L l3*j III WWI. I13/I 43tO/

.LII 63 'IS CA I a 16 Li 80 AS CLI Al I as FEI AI 1I 5 I a N 1%1

L".* late
To... 6.6 3.3 8.--0 . 4.3 A.? -60 is 10 d 2o

33)... 3*.0 ?*4 .... . a.. .eOt iso i a. b

"841

4... Z.O It l *O 30 A 40
6.... Z.0 . Z 1 0 ?0 O0 0 30

08... J-.0 .. .. . * .. .. i2&6 5O 30 SO 46

16:. Z.. ... 3060 '.6 3460 ma.. 30
m... d.1 * * s. i as 36 A sG
I.. 1.0 If do -* -* -- 33l *O 2O 0 IO

Is... 6.6 -1 Z.10 0 ? O e

0."3
IS... .16 .. .. .. .. . ieo IS Zo 10 -

143' .0 . . ... .. .0 O 0 I -- O -- 30 a . * a
Ia... 4.', -. -* .. .. 360 1O 3 0 0 -*

is... 6.4 .. .. .. .- 330 I= 10 0 -e
8. ... .0.4 . .. .. i96 1.60 3:0 0 130O 3
... . -.3 -- 1.0. !.2 4.0 A6 26 so 9.0 -0.a 4.2 1.3 2.0 %.- 4. 3 ato- 0 '

24::: 4.: 4.? 3.3 1:1 S.3 4:. 66 36 az 6

3iN 14C1 015 1:E~v 3

16.. 6. 4.3 3. s ~ of2 2. a?:. i 20
Z*... 16.. 3 . 6 . 0 . .a 1 010 ?a 8O 240 so
GeV

me...O.20 -. 0 l- gO g mlO a.mtO0
30... 20 -- - .O0 1. 30 60 10 6

•~~: Z0., *: 60O 0
*i ma.. 4.0- .i -0 30 20 34

30. ,- -0 -0 330 60 60

.. ,.. . -0 40 z" ITa

26.. a. . - . .O0 0. 326 '. O m

I lef. RISE. "1Ch
TOTAL left0. TOTAL "ESE.

SAN- ECCCv- 03$- ICOC- 03$.

DLI 1906 L FRA1 SLVED EAOU SOJ L sei

4. 3 .0 I.060. I~0 CO U O0. 0

I "I *1*611 41*6.1 41*6.1 iUG/.

.201 sft it*9o1

23... 1.0 I10 30 l0 To

23... 38.0 810 300 300O 1 0

0... .26 3000 90 40 to
20... 3.0 1000 340 00 be
ape

0... 100 '.00 00 40 20

I1 0 t, 80 10 40 I0

30... 38.0 3,100 p0 440 '0MSA

14... .z0 230 0 10 0
1'... 2.0 240 0 0 0

Ia.,* 4.0 300 %0 O 0
34... 0 200 0 *0 l 0

38. * P).0 130 10 *20 3*0

2 0 10 0 02" 36.0 P-00 3500 1,00 "00

1 23... .20 . .0 40 . 30

2 3... 4.0-0 40 123 ... 16.0 340o cl0n 054o 20

2.. 3.0a '.30 00 .00 30

50'6.. 3.0 400 410 30 20
36. 41.0 400 3oo "a 0.

3.* 20 .1* 30 -.0 0

Ia. 6.0 Id00 S0 200 330
nqc
It ... .20 ?60 20 #0 30
It... 31.0 000 70 ?no 340
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CH-2.5b (02339402) Chattahoochee River below Went Point Dan, 1978 and 1979

MAGNE- POTAS- "ANGA-
CALCIUM SIUM. SlUM. SODIUM$ CHLO- IRON. NEiE, MANGA- ZINC.TOTAL TOTAL TOTAL TOTAL RIOf. TOTAL IRON. TOTAL NESE* TOTALSAM- RECOV- RECOV- 9ECUV- RECOV- 0IS- RECOV- DIS- RECOV- 0Is- RECOV-

D LING ERASLE ER40LE E'IAHLE ERAULE SOLVED ERABLE SOLVED ERASLE SOLVED ERAOILL
IEPTH 1MG/L IMA/L 41G/I (MG/L IMG/L IUG/L (UG/L EUGfL IUG/L (UG/L
11atE M AS CA) AS 0G) AS I0 AS NA) AS CLI AS FE) AS rF) AS 14) AS ON) AS ZN)

ALR , 1918
oq... ./C 3.0 1.0 1.2 4.0 2.9 200 10 30 10 10MAY
01... .70 .. .. .. .. .. 100 I1 120 do 200£... 1.0 .......... 310 fo Is 1 110 2030... .70 -.. .. .. .. .. 'aO 40 210 ?0 50S "... 1.0 .. .. ... 410 JO 1"0 I0 ',0

JtOL

1.0 1! 0 2sO 30G 310 so10... £.n 1900 1900 200 200 0
13... .O ... .. o i0o 310 J10 3014 ... 1.0 -- .. .. .. .. 70 130 440 440 24027... .70 4.2 1.3 2.0 5.6 4.5 240 1 0 £10 £00 20
2P... 1,, 4.1 . 2 2.1 5.2 4.0 340 s0 '40 Z40 80

OCT
IA... .71 --.......... 140 0 £10 20 -1I*.. 1.0 .......... 10 140 40 --K. v
*7... .70 .. .. .. .. .. 700 0 310 20 -., 1.0 .......... 300 no 110 10 --

IWON. NESEs MANGA-
TOTAL I04, TOTAL NESE.

SAM- RECOV- oiS- RECOV- oIS-
PLING EQAbLE SOLVEO ERABLE SOLVED
'FITH lUG/L 4UG/L (UG/L 4UG/L

nAE (M) A
, 
FE) A% F) As ON) aS MN)

)AN . 1919
22... 1.0 340 0 '40 s0

19... 1.0 1400 1.0 Y0 30
I0 ... .70 1400 q0 0 20

30 ... 1.0 100 '40 Ilo 60
-h Y
02 ... 7 10 700 120 Leo 80

JI ,N
1I.o . 10 J50 I0 SO 120
II... 1.0 300 10 IO 1eo

?1... 10O 160 31U 2O ou 19
; ? .,.l n 1 2 0 0 s 1 0 ? ,.1 O N sO "

?0o... .10 100 1)00 760 r60
1,, . .o 130() I10 I0 64O 0

IF P
6 . 1.. F") 440 40 no ISO
Il... 1.0 500 10 2O I w,,

I ... .0 2'10 30 6u 10
150• • 1.0 e60 )If so0 10

0 n,).. .10 J60 A 60 10
l... 1.0 330 0 10 10

408
0 + . • • ... + ++



C11-OIA (u2339500) Chattahoochee R) r at\ st Point. Gs., 1978 and 1979

--- ',AGNE- POTAS- MANZA-C

CALCIUM SUN. slUN. SODIUN. CHLO- IRON* WISE. lAA- ZINC.

TOTAL TOTAL TOTAL TOTAL RIOEo TOTAL IRON. TOTAL WE SE. TOTAL

Q_ RV- COV_ R o -  s- fsCOV- DIS- mECOV- DIS- RECOV-

L'ING FRAOLE FRAeLE EPABLE ERADLE SOLVED ESAILE SOLVED ERAULL SOLVED CADLE

"EPit IGIL 4 GI. (/L I. 6GI L M14G/L IUGIL IIUG/IL IUG/L (UG/L UGIL
flTF IM) A. CA) AS MGI AS K AS NAI as CLI AS FEi AS FEI AS "%I AS MN) AS ZN?

Apa . 1978
09'.. .*0 3.3 1.2 1.1 36 2.6 IZ6 -- 0 00

13... 1.0 3.0 1.0 1., 3.6 2.9 490 o 70 20

MAY .. 120 0 230 170 10
0.0 .. -- 520 10 130 130 26 I

.n,70 .. .. .. .. .. S0 30 230 230 40

.0 ... 740 20 260 260 60
Jt

30 ... 1.0
JtL.. . O . . . .. 56 0 so 280 280 4+0
09 ... To0...... 1860 260 1000 SIO 30 :,

AJC"

1... .70 .. .. .. .. ..- 1300 T0 210 z1O 40

14.... 1.0 880 190 S60 560 90

.70 .......... 3e0 20 70 30 40

2A... 1.0 16.3 1.2 2.1 5.6 4.0 S40 100 260 260 'o
OC~t
IA... .70 .. .. .. .. .. ISO 10 100 20 ""

19 ... 1.0 .......... 34.0 10 140 30 --

NOV ...

2?. .. . 7 0 . .. 6 0 4 1 4 0 0

4ANGA-

TOTAL I ON. TOTAL NEff.
S",,+,- WECOV- DfS- H'ECOV- ni-,

-

PLIN. EWAULE SOLVEO ERlALL S0LVLO
I) 'PTH (UG/L OI;G/L I U4/L fUr,/L

I~AlE I &AS FE) AS Ft) AS "N) Is %NI

2e... 1.0 60 10 Ito 0

1 ... 1.0 1700 40 ,0 so

9I... .70 1400 30 80 20

"... 1.0 1O 110 110 LTO

02 ... .70 1100 130 )o .0

7... . 370 10 Ito 110
I.. 1.0 eq0 ?0 l'.0 130

3.. .10 870 100 2 2 ?10

2]... 1.0 100 600 710 130
AI;G

20 ... .10 1-00 8%0 '10 710

20 ... 1.0 1200 0 Ifiv 570

I? ... 1 0 ,10 30 Iju M0

"(7 T14 ... o70 2J0 10 40 10

I", I oi 390 In qu 10

I)... .n JO 30 2.0 ISO

409

• :. S.. . . . . . . .
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CH-018 (02339550) Chastdhooche, River (city of Linett intake) at Lianett Ala., 1978 and 1979

MAGN[- POTAS- MANGA-

CALCIUM Slums slUM. SOIUM. CHLO- IRON. NESE. MANGA- /INC-

TOTAL TOTAL TOTAL TOTAL N IDE, TOTAL [MON. TOTAL NESE. TOTAL
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APPENDIX C-1l

" Graphs showing variations in iron concentrations with il\.servoir depth

. at stations in West Point Reservoir, April 1978-Decemober 1979
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APPENDIX C-12

Isopleths showing longitudinal variationis in iron concentrations in

West Point Reservoir, April [978-December 1979
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APPENDIX D

Biological data
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APPENDIX D-1

Summary of biological data collected at stations in
West Point Reservoir, 1978 and 1979

[Euphotic depth; Secchi disc visibility; seston, dry weight; sestan, ash weight;
seston, volatile weight; phytoplanktcn, standing stock; chlorophyll a;
chlorophyll b; zooplankton, standing stock; adenosine tr ilosphate;

algal growth potential]
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APPENDIX D-2

Temporal variation in phytoplankton standing stock a, stations in
West Point Reservoir, 1978 and 1979
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* r--1 (fl233A5W) Chattahoochee River at U~.S. Righvay 27 at Franklin Co.. 197A

fStandinx crop in cells per milliliter; a. present isInsuaafficient denmities
to establish accurate count)

Daste 4/18/7A 5/8/78 8i/6/78 7/13/78 8/17/78 8/31/78 *

Tan Tim 1100 1230 0800 1445 1415 0800

Bacillarlophyte
Achnenthal Rory 14 -- 

20 10

Astarioflla Hassell 14 - - - -

E- ~otalls Brabiamon -76 77 -20 
10

Crmbells Agardh 
- 15s' - -

Eunoti Ehrenberg - - - t0 -

irsailaria Lyngbys 200 30 15 250 20

Comphonem uaedt 54 - 15-30 -

*Melostra Rutzing - --

Aeridion Axardth 14 - ---

* Navicula Dory 54. 15 is 30 10 30

witzschia Rassall 95 91 46 180) 60 60

-.. Rhin - solenim Drightwali - - 15 -

Synedra Ehrenberg 27 15 - -20

Tabellarla Ehrenberg

Chlorophyto
Actinastrum Laitarhis~ 250---

An-kistrodesma Cords 30 250---

Carteria Diasling - 15 3ft

Characium A. Dsaun - - 10 - -

5-leat-ydgofonam !hrenberA 6 60 460 20 30 -

Eh-loroxonfum Ehrenberg -- is 10 -

rh-odatella -ILeame runn - - 20 -

EClosterioPets Lemmermanl -
-

Coccomonas ti

* oelastrum Nageli - 250 - so

ECoamaBriul Cordsa - 10 10-

* Crucigefli5 Morren -61 120 40 --

Fi-chotouoeoccua Korshilcov - -

Dictyosphaeriua- Nagelf 15 110---

Elsstohri Wlle- -IS

Luastrum Ehrenberg -

francela Lemmermann
Gloeoact ium G. M. Smith -

-

* iecat 9 Mage.1 -

Golenkinia Chodat 
- -

~onuUHuler- 250 so-

Klrchneriella Schmidle - 230 80--

Wticractittium Fremntus 
9 - - -

Plo-ueot1m Aftardh -9

ma- 
-

Pedilastrum Meyer-----
* Pteromonai Seligo - - - -

* Sc-enedesmazi Mayen 27 - 320 750 . 70 20

Slanastrum Rainsch -- 120 50 - -

*Schroederia Leumrmann -- 31 320 10 210

f P-eT;mtotoop@1s Korehikov - - - - - -

'IFhaserocy*Cia Chodat - --

IStaurattu' Mayan
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CH-12 (02338500) ChataR'1ocheft River at U.S. Highway 27 at Franklin Ga.. 1978 -- Continued

Dote 4/18/78 5/ft/7R 6/6/78 7/13/78 8/17/78 8/31/78

TaaTim 1100 1230 0800 144S 1415 0800

Chlorophyta-Coikinuad
Iatreedron Ruts Ing - ---

Totrastus Choilat - ---

Tubaria tortuard - - is-
*Uetlla do Wildermne - - 250

Pialouchialla Stcvortzow - - --

Valvox Linnaeus - 110--

Chryaophyg a
* Centritractus Leiu roann -

Chryaococcua Moebs -

Chrysopharllp Lauterborn -

Dinobryon Ehrenberg
Mallomonams Party
Ochromonam Uysotaki -

*Synura Ehrenberft

C ryphophyca
Chroomonea HanagirX - 46--
Crvptousonas Ehrenberg - 110 92---

Cyanophyta
Aptuenellust gad 1plV tun - - 740 - s0o

(Menexhini1) iabiueo;
Ansseuillue Brebiugon -- - 320 -8

Anabaoe Dory - 91 -40--

Anacyatirn Syanea ruet and Daily - - 1,700 -
A. Incerta (Lemmermann) - -77---

Drouet and Daily

Anacystis Menaghini -91 - 40 99Aphanizowenon Marren
Coccochiori Sprangel - 30!Iornogonsles 250Lvnirbro Agardh - - 99 300-
Oscillatoria Voucher - - 61 30 --

Phoruidiuss Kascaing - - - -
* faphldlapsla Fritsch and Rich - -----

*Euxlenophyt 
a

Eumlena Ehrenberg 14 -- 50 -

Lepocynclia Party - - -40 -10

Tachelosonaa Ehrenberg - 15 - ---

Pyrrophyta
Glenodintuo Stain - - -

idI4Inluz Kofoid and Swezy ------

Peridinium Ehrenberg - ----

Total riezr of taxa observed in is 30 20 17 11

Total numaber of cells per Illlter 513 1,24A' 5,842 2,429 3.809 720
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CH-12 (n2338500) Chattahoochee River at 11.9. RIghvay 27 at Franklin, Ga., 1979

Dlate S/5/79 6/13/79 7/26/79 8123/79 9/20/79 10/17/79 12/13/79
Taxa Time 120n 1700 1500 1430 1130 1030 1630

Achnanthea lanceolata - it - - 17

Breb. ex Kutz.
1. mtnutisalma Kut2z. 16 33 45 43 6n 35
t teronelaformosa llasa. 21 - - - 8 in10

r'occone dijulnuta Pant. - ---- 35
C'. placentule Fhr. 3 -- 21 -

C. placintuia v. euglypta

* yclotella atomue Ifust. - 22 -21 25 52
C. glomerata 'tech. 21 R7 15A 64 16 41 127

c. Wenegjhintsa Kutz. - - -- - - 17

atelligere Cf.. a0i r'run. 1 13 - A

ambella vent ricoa Kutz. ---- 24-
Funotia cu;rvata (lZutz.)

E. pectinalla (O.F. Mull.)
Rahh. --- 21--

Fragilaria bicapitata
A. Mover -----

F. hreviatrisa Crun.----- -

~crotonenata Kitton - - ----

Intermedia rrun. 16 -23 - -50 70

T'. vawc h erlI e ( Kit z.) Pe te rs - - 43 - N

Fragi lea op. I Ly~igh. - --- - -

Fruatulia rhomholdes
6 hr.h r-. t. -fie t . -

Comphoneae engiatatum v.
productum rrai. ---- 17

r. gracile Ehr. emend V.H. 3 -

C.. pa& rvulfum (K tt z .) - 7?45 64 72 17 35

3Meloafra distana MF~r.)
Kutz. - 22 - - - -

M P. granulate (FEhr.) Ralfa 11t-

U granulate v.
anstustlii Mull. - - --

M4. 19s1end Cce Mul I I . - 33 70

i-6. itlca ( h r .) u t z. --- - -

M. vartena C.A. Ag. 3 --- 36-
NavIcula bicapi tel late

IFust. - 4-

N. eanfervacese
(Kutz.) rrun. - 6-

N. cryptocephala Kutz. - 33 -107--

q . exigus G~reg. ex Crtin. - 22 - --

N. h-ungarica Crun. - 11 - - -

N~pupula K,,tz. 3 22 - - -- 17

N. rhyncocephale Kutz. - - - - - -

N. soripunctata (Mull.) ---- 2

N. vritdule v. roatellata
(Kutz.) CL. - ----

!ItLachja aciculeria W4. Sm. - 11 -- 128
Nfiliformia 7 -S.) Huat. - -- 11--

hoetica Ilust. - 54----
Ela (K utz ) W. Sm. 3 11 23 111 93- 17

uppos p. Petit - - - -

Pln~innlarla breblasonit v.
11iminute (Crun.) CL.. - R

Pinnularta up. I Ehr. 3-----
Rkhizamofe-na erfensia

. '.L. Ala. - - - - - - 0
Surirella angustate Kutz. -

S. ovate Ktztz. - 21

S. *Ovate v. pinnsa
C..Sm.)------

Syqedrs actinatroides
1.emm.------

6 448



M3-12 (023385M0) Chatta~hoochee River dt II.S. Ilithway 27 at Pranklin, Ga.,* 979 I- C ned

rlate 5 /7q 6/1 1/7q 7/26/71i A/23179 9/2n/79 In/I 7/7Q 12/1 1/79

Tax& Time 1200 On00 1500 1430 1130 1030 Ito 10

lacillartophyt a- Cant ifed
aCU8 Kut. -

33-

S. dell~Catf6lMa W4. SM. - -

s~ supn uz - - - 8

S.ula(Nt:)Ehr. 3 11 23 ----

Synedre aP. fhr. - - - 64--

srniedra :p. I thr.- - - - -

Tabellart a feneatrata

* LngCKntz. '1 66- 52

ChI rye ophyto
fllnobryon sociale P.hr. - - -- - - -

Crpophyt op. I Hans. - 43 27n 129 25n 75 349

Crvptamonas ovate IPhr. 3 - - 21 24 - -

Crjyjtom!!flae op. I Yhr. - 11 45 - - -52

*Cryptom0nes a?. ? Ehr. - - - ----

ChI orophyC a

4cttlasttrum Hantzschit

v .onauU C.M Smr

A. lisntzschil v. fluvistile
SChroed

AnkistrodeswuS convolutus
Cc~ra. -- -21 - --

A. falcatus (Corda.) Ralfs 43 15A 21 25

A. fal-catuse V. 01railis
(Weast £ iWest) F.S. Ws-t -----

Arthrodesmui tncus (Breb.)

Carteris iultifflfe (F'ree.)
0111.10 11 45----

C.ephalomonas granulata

Charactum ambigutim Htermann ------

CharC tum sp. I A. ArsUn 5 -23

chlamydouonss epiphytics

8 - 8

rha-myd-Uoones op. I Phr. -33---A-

rhlamvdouonfls op. 2 Iihr. - - --- 29 V7

Ch~rn,0num lognatam Dang. - ------

I..uam. ----
12-

r losterium oerscile Rreb. - -

1oelatr uma nic ro p-or tim -

* r. Prohoacideuim Sohlit. --

Wtf* relula t im ( na n g.

Senn. -----

C. sphoericam Naeg. - - 0

Cosmariuis geometricism

W. & M'.. West - - - ---

Cosuiarlum op. I Cord& - 23--
rrsitigents fenestrate - - --- 

-

Schmid.
C.rectanautarls (A. Br.)

C. tetrapedia (Klrch.)

Nlctyosphaerfus-
Fhrenbeieflui Naeg. - f5 - 24 -

n. pulehellun Wood -- 180 11--

rI1 enklnf irs-dlt ts (Chod.)

Kirchneriells contorta
Y bmd.) Rohl. 21-

K. elongsts G. M. SM. --- 2
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CH-12 (0121J4Sfl rhattghowhep River at It.-. Highway 27 at Franklin. rea.. 1979 -- Continued

la t e 5!S791 7 '2 h1  
79 /23/79 9/20/7Q in/i 7/79 12/13/79

T, X T Ime Ifl or)l 1430 1130 I0l0 1630

I ar,,p hyt a- -ront ln,ieri
x , lunarts v. nianne Rohl. -45'2 12--
v. fuiiairhi v. firegularta

* V obesa (W. Wes,) Schmid. -- 21

s uisolftarta G. C. 4eaC 11) h 1 - - 17
I agerhetits quadrtse,

041.'rartintum pusillum Fres. - -A-

* --rhroc'vtium Iimnetlcum

OnccYstis Borwet Snow ------ 17

pvriformis Preacott ----

no~-ysti I sp. NA~eli -- -- 17
- nirtns morunm (M,,P I I

-(, 344 ---

V, I at rum hirali at ,m

P. AhIplex v. or AC 11 im
We.t ;. West- --

P. tetras v. Etraodon
(' ,ra) Rah. - - -66

Pol vedriopsis .eptnid1usa

-- Radinftlum Irregtiisre------

I; Senedieswnj a itindans
- Nfr F4-T rh04.-- 45 --

S. bijugs (Turp.) t.agerh. - - -- 33-

q. 
4 nitlculatus Lsaeerh. - - fl- 66-

S. ditmorphun1 (fu rp. ) Kuetz - -----

q. incrassatult, R~ohl. 10-o --

SohlqU-Ua Turp. ) Kurtz ----- 33 83R
Sopollensta v. contacts- --

Pre-scwcct
S.quadricauda (Ttarp.)

fle AFrcb. - 65 Ili 41 95 17 7
Scenedesmus sp. I Meyen ------

*r Sroderi~arI setera
(cif e - !.enmm. -2? 36--

* Selenastrum Rracfie Reinsch.-----
* S. mml iuum (NaegYhlt4

Sponciyloattum planuim (14olle) ------

W. & r.. q. widet-

Staurastrim apiculatum Areb. -------

-. chaetoceros (Sc-hroed.)
"2 ~~C. M. - -- --

.* 4'I~at Fhr. -- 1
S. 11 %- l RIf a 12-

S. eanulsum (FRhr.) Ralfas -

*S. paradoxum Meven. -- 21
T etraedron caudatum (Cords)

T. mlinimum (A. Braun) Hana. - -23---

resiul1are v. inctiq Teti. - - -----

T. tgoflum (Naeg.) Hans. -- ----

i* trio-num v. armcile
(Rin.) tlet.------

Tetrsrum glabrum (Roll)
*A0l. and Tiff. ---- 4R--

T. stsurogeniaeforme
( (Schroed. ) 1.emm.-------

r. Etacanttiun Kors.-- ---

Thoriacom-onas phacotoides

Tr suharla settgerom

T. vans t Ahi. and Tiff. ------

* Westella botryotdea
(V.Wes4jjt ne j-7 d Ft - - 21S

,,nirientited coccotri sp. -- 1321---
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____ __ _ __ _ _ _ __ _ _ _ _ _ _

rM-I? (0233850n) rhattahonchee River at IT.S. Highway 27 at Franklin, Ga., 1979 -- Continued

Date 5/5/7q 6/13/7q 7/26/7q R/23/74 9/20/79 10/17/79 12113/79
Tax& Time 1200 1700 1500 1430 11 if 1030 1630

Cyanophyt a
Agmenellum quadruplicatum
hreh. -- 360 -3A2-

D nitbaera sp. Bory - - -

Anahaei~a op. I Rory -43 113 -346--

onbe~ p. 2 Rory-- ---

' Ca~iyatia cyanea
Ir In aiy - - 1,935 - - 4,173

A. Incerta Dr. and Da Ily 12,865 8,334 1,643 5,779 8,827 20.19
D r. ind Daily I I y-

A. thermalis Dr. and Daily ------

A. ter-malis f. major
(L ;v erh. ) ------

A nacyitta op. I tteneghini - 434 23 -24 -262

*Anecyatta up. 2 Menegbilnt - - - - -
Aphainothece clatlirata
G. S. West ----

Apha nothece op. I Nag. -- 1,958 - --

Coccchiriapeniocystia
ID r~anAal Iy --- 43---
Chroococcue op. Nageli l ---

factvlococcopos
fee Icujarfie Learn. --- --

romphosphaeria lacuatrin
('hod. - - -21---

lyn.why! contort& ILemm. ---- --

T'I. f6liguetif Gomont - - - 75
.. l ne Ica eem. - - - -2,517 745-

* Lvnghya up. I Agardh - - 405 - --
*Noatoc op. Vaucher - - - --

flecilletorie -ingustiesima
West & Went 2,100 4,n75 SIR 473 62n3 331 2,707

0. Ilmnetica Learn. -260 495 3,n94 561 99 559
PaImioqGlo ap prot uberens

(S.P Sw)Ku tz - - - ---

Spirulina major Kiietz. - -43 -17 35

FuI(1.efophyt*
Fuiglena op. Ehr. ---- 12-

Trnch.~omo a erians
(I~rnm. Defl.--- ---

T. volvocfna Ehr. ---- 12--
Traclielomonas up. Ehr. - - 12--

Trceomna up. I PRhr. - 43 - ---

.e,iiil nolii up. I--- ---

Pyrrhophyta
C'lenodinium up. Stein-------
Peridinium op. Ehr.-------

* Othte -n
willeot if I d
phytoFlagellates (<1%) -33 675 537 119 108 157

Total numth r of taxa observed 22 33 34 2q 14 36 28

* Total number of individuals
Per milliliter 15.117 14,007 10.,156 11,526 14,722 22,285 9,931
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4Ci-11IA (012338570)) Chettrehoochee River ahove New River, near Corinth, reorgia, 1979

fStAuIInR crop in cells per milliliter]

flaLe 5/4/79 6/13/79 7/?6/' 8/23/79 9/20/79 10/16/79 12/12/79
Time 1f60() 1400 1800O 1330 0830 0945 13(0

RACil Isriophyt a
Achnanthes larceolas
Rreh. ex Kutz. 13

A . minutiesima Kutz. 4 -85 114 -7 13

%sterfonelli formosa Haes. 42 ? - - 75
7 ,WFei cfimintt; a Pn t. - -41 ----

l' ilarertula Fhr. 4------
C. nla.entula v. etiglyrta

(Fhr. ) Cl.. 22 17 26 10 13-
*Cyclotells stomus Ilust. - 22-1026023

C. P' e e mersta Bach,. 3! 111 213 170 7A 110 -

. -inehnsa 'uz--- 170 -7 13

C* stefierai r.-L. nnd ('run. - - - --

C~ymbella veiitricosa Kutz. -- --

1.oge ra t-- ----

F. pectinslis (O.F. Hilll.)
q~h 4----7-
Fragiliria bicapitata

* ~A. Maver-------
F. brevistriata (',run. ------

* ~ ~ ~ . crotonjensie Xitton --.

F. intermedla r'run. 31 --- - 29 38
F. vaucherisae (Kuttz. ) Peters - -12R 170 52 1 -

Frsglsi . I !.yngh. - - ---

Frustulis rhombol lee
(Tfir.) Oct. 4 - - - -4

Comphonems angustattum v.
Productum Cran. 4------

C.. gracile Fhr. eme~nd V.H. - ---

Cparvulum (Xutz.) 21
hfelosFIrsl distoans (Ehr.)

Kilt?. IS----51 63
M. granulate (Ehr.) Raifs 19IQ 51 -

g~ ranulate v.
sogtiltisaima Mull. - - - - ---

M. H tilandica Mull. - - - - -37-

-. ial a- (Phr.) Ktitz. - - - - ---

M. va risns C.A. AR. - - - --

Naviculsa bicapitellsts
ilust . -22 -57 -7-

-N. confervaceae
(4itz.) Crrun. - - ---

N. cjUptocephslsa Kutz. - ---- 7 38
N. exigua Crree. ex Grun. - - ---- -

4. hunigarics Grun. - 44 - - -

N. -Pu-pula Ktitz. 4 - - - 26 -13

11. rhyincocephals Kutz. - - - - - --

* N. t-punctsts-TMul1.)
Ilory. - - - - ---

*N. v lrdule v. rostel~nta --- 2

Nitzschis acicularis W. Sm. 4 - - - - 15

M. fiiomf W tm. Ht. 8 - - - 26 --

.holsatica Iluot. - ----

* J. palea (Rutz) W. Sm. 12 12 1%7 29 13
0
nephors' sp. Petit - ---- 7 -

* Pinnuidiris brehtssonil v. - ---- 7
_diiminuta ('rrun. ) Cl.

P inuleris op. I Yhr. - ---- -S

Rh I z sien i a e r Ien s_1s
'11.Sm.- -----

Suurirella anguustata Kutz. - -----

Ovate Kutz. -------

ovata v. pi)nnatae
* (W. Sm.) - -43----

* Sv-ned-ra actinastroldes

4 femm. - - - --- S
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K CH-I IA (02157) rChattstloochee River above New River, near Corith, reorpta* 19 19--Continued

[Standing crop in cells per mtlliliterl

flute 5/4/74 6/13/79 7/26/79 9/23179 9/20/7q 10/16/79 12/12/79
Time 160'O 1400 1800 13vm0 0830 0945s l30

%atI Ilarlophvt--Colt~mC - - -

1,. &cue Kutz. 4

S. delicstlasfma W. Sm. -

S. rumpens Kutz. - -128----

S. ulf; Na (N z. ) Fhr. - ------

S nedrs op. Fhr. ------

Syned-ra& op. I I'hr. - ----

Tahel jaris fenestrate - - -11 75
* (lyogh. Kiatz.

Vlirygsiphyt &
nlnohryon sociale tFt~r. -- - - 78 - -

* - Cryptoptiyt a
rhroomonam sp. I Ha-w. A 22 468 341 M8 95 276
Crvpfnmonas o-ats F'ir- 4 - 43 - -- -

f rv pom.onas op. 1 Phr. -66 298 S7 1IC-5 50s
rrptomanas op. 2 Elir. ---- - -

rill!orophyt a

Actlniaaiium Hantzs:hli

A. Hantzschff V. fluiil11

Ankistrodesmus convolutue
Coda - - - 131 7 -

*A. falcatus (Cords.) Ralfs 19 155 43 738 - -25

A. fal 1c-atus v. ml rahl s
(Wesit & West) r.*S. West - - - - ---

* Arthlrodeamus Incus (Wreb.)
4ses. 4 - --

* Carteria multifitls (Free.)
ft011.- - - 58 842 340 511 15S

Cephtalomonas grantilata
I4 1genb. - - - --

Cisaractum embiguu. Hermann -------

* C~harsclum op. I A. Braun -------

Ch 1 amvdoomonas epiphyt ica
C P.S.- r. -M. -

C. globose Snow 23 177 85 568 ---

Chiamydomons op. I Ehr. - 332 85 57 -- 12
rhlorog-onlus elongnat~m Deng. - - 43 - - --

1os tsrIopals longstfsima

0 lesm. - - - - 26--
Clostertum gracile Breb. - - - - - 7
(co-l-astrus microporum
Naeg. - - - 454---

C. prohoscideam Robhlin. - - -- - -

C.. reiculatum (flng.)
Senn,. - - - - 419 -

C. sphaericum Naeg. - - 340 - ---

r O!,mearium -geni-etricum

w. F.S. west - - - ---

Ciuamarfux a:). I Cords - - 43 -- 7-
Cructoenle fenestrate

Schmld.--
C. rejjtaneijarts (A. Hr.)
ray --

r. tetrvnedta (Kirch.)
*Wes.&Wit 15 - -

fIt ctyosphaerium
Ihrb ~ rptantim Naeg. - 22 170 - -I

n. pulchellum IJood -- - 454--
rC lenin-fe r-adiaeta (rhad.)
Witte 4 22---

Kirchneriella contorta
(~ct~iT.Y~h 1. -2R4---

* K. elon to G. M. Sm.-
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M*- 1NIA 0f2318 570) rhattaboochee River above New River, near rCorinth, reorgip. 1979--Continued

fStawifng crerp In cella per milliliter]

Date 5/4/79 6/13/7Q 6 9/23/79 9/2n/79 10/16/79 12/12/79
Time 1 win 1900i 113nf A~n 0945 1 301, -

TI C~h lo rophyta- 4'.on t Ined
V. lunaris v. Dlianne Rohl. --- 227 -- 13

Ei. lor Is v . irre 1u Ia r1

K . obese (W4. West) qchmid. - 22 43 57 - -

W. subsolltaris r. S. West - 66. 85 - 1-3

lagerheimia qunadriseta
CLm. . M. qm. - 22 -

3 icracttnium pusillum Fres. - - - 29-

Nen~hracytiuam jimnet I um

floevatis Rorget Snow --- 26 -

o uil -a 
1
nq -. - -1- - - -e

6. pvr-iformis Prescott -------

nocyatis sp. NAgell ------

Pan'AP Tina morum (~l.

Pediast rum hiradi stum
we yen.

P. duplex v. orarilimi'ii
West ~ est ----

P. t'etras v. tetraodon

Pc'yedriopsis spinulosa
tihmidi

RACiofi lum irreinilare
(W hi-P-) Rrunn.---- - - - - - -

Scenedeamns at',andans
Y iC T h md 227--

*S. hihluga (Turp.) Lagerh. - - -

q. ,ntuatsLaperh. - - - -29-

q. dimnrptmq (Turp.) Koetz - 44 340 ---

Sincrassattulls Rohl . -

0S. 1 oh Its X-ip. h,e tz - ----- 664
S. opoI Ie-nw a- v. ront-arts
Prescot t - 141

S. quadricatids (Tuirp.)
fle Rreh. R 9 R5 454 209 3

Srenedeamus op. I linyen -44 255 - ---

S hro eeria getigers
(Schroed.) Lemm. - 2 - -26 7-

Selenastrum gracile Reinsch. -- ----

Spondvioqium planum (Wolle)

Statirastruim apicilatum Rreb. ------

q. chaetnreroa(schoe

S. dilitatum Phr.-- ---

S. -rail - af 7
* S. ~grant 1osim (Rhr.) Ralfa ------

S. par ioxuj mM Pe y en.
Tetraedron ratidatum (r'orda)

- iFis -- - 4 - - -

'minimum (A. Braun) lians. - - 1 -3

* T. repulare v. Incus Teil. - - ---

i. tig,;num (Naeg.) lions. - -----

1.trioonum v. erari le
0 ~~(ReinF.) neTt.-------

*Tet-rastrum glabrum (Roll)

Ahl. and Tiff.-------
T. staorngeniseforme

(',rhroed.) l~ear.-------
* T. triacanthim Kars. -

Thoracomonas phacotoides
r. M. Sm. -27 2

* 'retiharia set igerum

T. varis Ahi. Anil Tiff. -- 43----
WateiRff botryoldes-
(14 Wes t)T -l il.IId. - 98 17n

unidentified coccoid op. - - 568---
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CH1IA (02130570) Chattnhoochee River above New River, near Corinth, G~eorgia. 19 79--Continued

Standing crop in cells Per milliliter]

Dat e 5/6./79 6/13/79 7/26/19 8/21/79 9/20/7q 10/16/79 12/12/79
Tie 600 l40(1 190n 1330 n830 n945 1i00

rCya nophvt a
Arruenellum quadruplicattim

Nreh- - 1,36? 5,907 --

An haena op. Hory - - 26--
An mhaena op. I Rory -
Anabaena; op. 2 Rory --
AnaizVftis cy_!nea
or. and Dailv - - - - 927

A. Incerta or. and Daily 13,234 332 4,553 2,670 4.839 710 -
A. mnaaf. minor

Dr. andI Daily - - - --

A. thermalis Dr. and Daily - --

* A. th~ermalis f. malor
Il. gerh. -

Anacyati,, op. I IMeneghini 62 - On0- -
Anacystfa op. 2 meneghini t - 22-

* Aphano Ihece clothrota
r. q. West-------

Aphanothece op. I Nag. -----

Corcochoria pentocystis

Chroococ.us a.,. Nageli l
6Dart viococsops is
fascicularls Lemm.--- --

CGomphoaphaeralcuti

ILvn ghya contorta Lemm. --

T.. 1) 1 we tit Comont - ----

* 1I.. li1mnetics Lemm. -- -785-

Lvnwhyat sp. I Aigarih - ---

4ostoc op. Voucher----
(Iscillatoria angustiasima

* est & eat 309 2,126 -966 1,046 73 1,153
0I. limnetica Lemm. 96 - 596 1, 704 - 358 -

Pmlmogloea protuherans
-(Sm. V Sow.) Kuetz- - - - - -

Spirullina malor Kuetr. --- 284 -

tuglena op. Phr. - - 85 -- 7 -

Trnchelomona 0 varians
*(l.emm.) nefI. - - - -

T. volvocina 9hr. - - - - 26 -

T, rrchel1omo-nas op. Ehr. - - - 57 - 7 13
Traclrelomonas op. I FEhr. - - - - - - -

eoglenold up. I - - - - -

Pv rrhophyt a
rlenodinitim op. Stein - - - - - -

l'.ilnu p.llr. - - - - - - -

Oit he 1.5

a ldentli led
plytoflagel lates (0I00 27 155 1,064 1,022 549 29 313

ror l raiml,- r of taxa o hsrved 2(1 24 5 28 23 35 24
TotalI ntimher of I ndividuals~

* ..r milliliter 14,064 5,401 11,833 18,799 9,623 2.029 3,R77



Of-I) (02338371n) rhattahoochee Rilver at State Highway 219, near Latrranne, ra., 197A

IStanding crop In cella p r milliliter: *. present In insufficient densities
to establish accurate countl

Dlate 4/17/7A 5/2/7R /57 7/12/79 8/16/78 8/29/78
Tie1530 1400 lor (0945 1330 1000

Tax

______ so 2,200gi 3.6') 430

Conohonema Hiis~tedt - q--

'ieloalra iKutzing 40

MlPridfon Agardth - ----

Na3vtcula Dory -2

qN1t~zachial massal I - 89 1400 290 W) j8

R0hvz@aolenf& Brtghtwell - 18 - --

v men4 Phrenherg
Synedra Phrenherg - - -140--

TaelraEhrentwerg-----

Chi orophyta
Actinastrum Lagerheim 1,20P - -

Ankiatsrodesrmus Corda 60n 160 - 430 400 360

Clarterla flIeqng -160 - -54n
61Chracl~um A. gritun -

Chawo~nsw~eheg210410 950 580 1.60n 900
6h-o-rogontum Fhrenlk-rA -62 630 290 400 360
Chodatells lemm~rmqnn - 27 - - - -

efloeri es ILemmormann - 9 - - - -

Coccomons Stein - 9- - -

ColsrmNaqelt - 160 - - - -

Cosmarium ror,!&- - - - -

CrcgnaMorren -35 580 - -

fffchotovococcus Korshtkov - - - -

01ctyosphaerlurt Nagelf - 27 4,300 - - -

byamorphococcus l'ake.Ia - - - - 38

Plakatothrtx Wtl~e - - -- -

FPunstrum FhrenherR - - 140 --

Pranceba Lemmermann - - -- - 180

* Clooatfnlum G.. '1. Smith 900 ---

F Gieocystis Nagell ------

Colekifnla Chodat ----- 360

4 '(Ir-hneriel Schmidle 200 27 1, 700 SA0 --

Mitcracttum Fresonlus -2830 1,300 1.200 400-

Moueeotia Agardh- - - - -

ioncyisl Nageli 71 -140--

Pani do;rina Rory An0 - - --

Pedlast rum Meyer- -

Sceed 'smus Meyen - 53 2,100 15,000 2,400 360

Seleatrum Reinsch 40-160 87n 1,600O

Schroederla 1.emmermnnn 100 9 140--
SpraogossKorahlkov - -

Sphaeocsi Chodat------
Staurastrum Meyen 9 .-
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nt-bn (0231871n) Chattahoochee River at State Highway 219 near La~ranoge, Ga.,* 197A - Continued

Dlate 4/17/78 5/2/78 6/5/713 7/12/7A 8/16/78 8/29/78
%Tim 1530 1400 1300 0945 1330 1000

% Tax&

Chiorophyta-Cont inued
Tatraedron KutzinR - - *140 400-
Tetraazrum ZhodaL - - - -

Tireuaria Bernard - -----

%ii etel' de W I Ide rnunn - -----

Wial-nuchiella Skvortzow - ----

Chrysaphyta
* Chryso occuo Kleha 44 -

* ~~hrysophaerella I.a,,erhorn-----
01 nohry,)n FEhrentiherg - 90 --

allnona Perty-- ---

'lchromonaa Wyaotaki - -----

- . Syvnra Fhre0.h.r.4 39

C:iypt uphyta
Chroomonas ttangi rg - 9 160 - 1.200
Cryptomonna ElireoberR 200 190 2,700 290 1.600-

Cvas,,phyt a
Agmenellum quadruplicatum -1,600 13n,000 -160,00n 98,000

(WeneghCIi Rre hieon
Agimenel-lion Hrehl aeon 120,000- 62,000-

* A~~~nfthena bbnry -N

* Anacynttfe cyanea
fDrixet and' iflty-----

A. Ircerta (Lemmermann)-- 21,000 60,000 200,000 26,000
brouet and1 Daily

*Anacyatia Menegttlnt 3.,500 22n -
Aphanizomenon Marren - - -- 2,800-

Ccochioria Sprengel - 27 - -

IG)-r-mog on-a Ies- - - - 18,000 7.600
lvn -hOa Agardh - - -580 24,000 12, 000
loic-iliatoria Vaucher 19,000 (50 1,300 2,6n0 4,800 3,300
Phormidlfum- Rutz Ing - - ---

*Raphidilopeis Fritacli and Rich - -- 43.000 12,000

* IVuglena Rhrenberg -q----

TLepoyncl Is Perty -9a---

Tracheiovionas Ehrenberg sn1 8

Pvr r phyta
Crlanodinium Stein - -----

eyinodinlum Kofold and S~ezy -9 ---

Per"id-l ium P.hrenherg------

*Total n~uber of taKa observed 14 37 25 2n 16 13

Total number of cells per wilt liter 151,700 5,540 172,250 146,420 458,600 164,280
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9CH-In (02339710) Chathoochee River at State Highway 219, near Larrange, Ga., 1979

fStanil rig crop in cells per milliliter]

fee 5/4/79 6/15/79 7/27/7 8/24/79 9/20/79 10/17/19 12/12/79
T tme Ignlf 1619 l70fl 1500 1300 0800 1600

Basc-1- Ia r iop hyt8-

Achnantheslanceolata------

* ~A. minutiesma kutz. 12----
kAt-ronella formosa Hass. 40 -----

coconeis diminuta Pant. -----

C'. placer'tula PFhr.- ----

C. placentula v. euglypta
(PhF.Y6hr . - - - - -

*Cyclotella atoaus Hust. 1 72 - 966 67 546 190
* C. glomerata Bach. 29 55A 562 952 4(1 425 48

CMeneghinlans Kuitz. 12 - - 552 -61-

.stelligera CL. and ('run. - 93 - ----

Cymbella ventricosa K,,tz. - ------

* cunotta curvata (Kutz.)
I TOgerst
F. pectinalls (0.6. Mull!.)

Rshh. - 13h --

Fragilaria bicapitata
A. M, ier ---

F. hrevtstrtata rrun.- -----

F. cr-tonensis iKitton - - - ----

si. fntermiedia rrun. 17 -141 138---
P*Vwu-iFWrfse (Kutz .) Peters - - R! 276 A7--

OFjin81sda- sp. I Lyngh. - - ----

* rustulta rohle

*Conmphonema angustatum v.
productum -ran. 6--- --

G. gracile Ehr. em~nd V.14. ---- --

E. parvulum (Kutz.) ----- 61
* Melsiradiatans (PFhr.)

-~tz -- - - 121 2116

M. aranulata (Phin.) Ralfa - - 276 67 - -

angustissima Null. - - -- --

M. fsland ca Mull. - ------

'.italics (Ehr.) Kutz. 12 ------

"vartans C.A. Ag. - --- --

'4avicufa bicapitellaca

N. coifervaceae
0(Kiitz. ) Grun. - - - - - --

N. cryptocephala Kutz. - - - - - 121-
N4. extrus rreg. ex Crrun. - - - - - --

N. hungarica Grun. - - - - ---

N4. pupula ltutz. - - - - ---

N4. rhvncocephala Kutz. --- *

N. ripunctata (Null.)
BRory.

*N. vtridula v. ___at______

PIttzchts sciciilarts W4. Sm. I. 47 14!1 134--
ltfmla (14. Sm.) Must. -------

.holsatica Must. -140 281----
14. pales T itz) W. Sm. 23 --- 67--
Opephora? 8P. Petit - -----

Plirinufarts brehtasoni v.
diminuts (Crun.) Cf..----

* ~Plnnularia op. I .hr.-------
Rhirosolenta erlensis

Sirtrella angustata Ki. -------

S. ovate v. pin-nate
(W. Sm.) -----

&Jledra actinastroides
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rH-10 (021371) Chattahoochee River at State hIghway 21q. near La~range. Go.. 1479 -- Continued

(bate s/4/74 6/15/79 7/27/79 R/24/79 9/20/79 10/17/79 12/12/79

Time 1800 1615 1700 1500 1300 0800 1600

Dact 1iertophyte-ContLinued
S. acus Rutz. -- 67 61-

S . -eltctisauiiaW. So. 6 - -

S. rmpWenm Rutz.--

Svn'Wra op. P9hr.------

Synedra& op. I Phr. -------

Tahellarta fenestrata

(In , h.) Kuz . 6 1 43

rh ry sophyt a

Mnb n cials Khr. ---- 
-

Chyptophyta

rhroomonas a). I Haens. - 98 894 1- 1,605 2.062

6rypt Em nis a_ ata Mihr. - 69 - -- - -

rrypeomonse op. I Fhr. - 6 465 984 276 535 4915

C.ryptomones sp. 2 Klar. - - - -- - 3033

Chto rophyt a
Act InAsttum Hantzschli ----

V. elongatum .. M.S.
A. Hantzschil v. fluviatle1

Schroei. - - ----

An kistrodesmue convolutus

CrA . - - -276 114 -143

A. faelcatus (Cards.) Ralf& 29 93 - 1,104 - -4R

A. falcatus v. mirehilia

( w,.-t- -I Westl ) S. - -t - - - -

Arthrodemmus Incua (ibreb.)

Cmrtetts iultifis (Free.)

fi- if 462 791 -552 -- 141

C&eptineloonas granulate
Ilei.12 - - -

Cimracium ambtgoum Hlermaenn - -

otameu p. I .Braun - -
-

Chlerdomonas etplphyLica 13---

C.M. So. -

C. globose Snow 87 93 - 552 67 - 381

rhiamydomonee op. I Phr. - 51? - - 207 425 4R

Chfirogontum el ongnItum Dang. 6 47 - - -

cl o-sirerlopsis lonvisaiine

(lo-nterun grectle Brab. --

Coes I- ea u n Irrm

C. proboscideum Roblin. --

r. reiculetu~i (Mang.)
Senn.--

r. sphaerictunf Naeg.---
mmarim'et rI um

W. & C..S. We552t
* Csarium np. I Corde 55

Prl,clgenla fenestratm

C. rr~lgin A i.

coy - 2,248---

C. t edips4l (Kirch.)

Fhrenl,-.rpte-n,,m Na eg . - 791 -- 267 243-

f.-pulchell'm Wlood 46 - 1,104 - -

Colekinaradeta(rhot'.)
WI j e3 141 - - 61-

Kirchnerialte contorts
-(S-ci fd) fou.- - - 67 -

K. elongate r. M. So. -

*4 5 9
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CH-I0 (02318710) Chattahoochee River at State flighwaY 21q, near LaGrange, Ga..* 1979 -- Continued

Date 5/4/79 6/15/79 7/27/79 8/24/79 9/20/79 10/17/79 12/12/79
Ttme 1800 1615 1700 ISM0 1300 0800 1600

rl orophyta-.-Cont tnued
x. lunaris v. Dianso Rohl. - 47 141 414 - 12-
q. un-arts v. frr~ularlo
G.. Schmid.
K. ohesa (W. West) Schmid. - 47 -138 134-

* .aubsolitarts G.. S. West - - -- ---

%agerhelmla qaerIetta
* Memni.) 1.. M. Sm. -- ---

Mlcractilua puatilua Fram. -------

Ne~hoc~t tun lmnetfcum

flacystio Rorget Snow, - 562 - --

6. Iscustise Chad. 23 - 138 9
6. p-tistll Pl4-ans. - -----

6-. nvriormis Prescott------
* (Tcvatts ap. Nagell-------

P*-4an'ortna morum (Muell.)

PedfAst rum biradlatum

P. iavilex v. gractllmum
We..t 4 West---- --

P. trtran v. tetraodon
fl'ntA.4) Rabb. - - --- 9

P~ilvedr-lopals spi nul oem
Schald. - 47-----

* adtofaIurn Irregulare

Scenedeauus abiandana
r7 tr~Tho". --- 276---

S. hiup& (rasp.) !.a~erh - - - ---

~denttculatta Lagerh. - -562 552 134--

W.dlohm (urp.) Kuetz - -- - -

.Incrassatuins Rohl. - ------

S. obliquus (Ttarp.) Kuetz - ----- 999
K~opolieneis v. contacta

S. quad ricauda (Turp.)
no Rre'b. 23 279 281 7,173 134 121-
Seenedeamus ap. I Meven - 286 -552 - --

Kchroederla settgera 
6Felrod) -m. - - 282 - 6

5elenast rum gracile Reinoed. - ----

Spondvlostum plaflum (Wolle)
r~& . S. West -------

Staurstrum apiculatum Rreh. - - - ----

k. chanctoceros (Schroed.)
*C.~ M. sm. - 1 41 268 --

* S. dflitatum Fhr.------
q. eracils Ralfa---

*S. Rranulosu, MPr.) Ralfs
S.. ia-radorum Meyen.----

Tetraedron caudatum (Cords)-----
Ha-ng. ---

TP. minimum (A. Bralun) Hans. ----

'regulare Y. Incus Toil. ------

fP. trigonum (Naig.) ifans. ---

fP. trlgonum v. arac-le
(Re I TheKt.--- -

Te tr!astrum glabrin (Roll1)
Ah1. and Tiff.------
TP. ataurogentaeforme

(Schroed. ) 1.emm.-- ---

TP. triacanthum Kors. ------ i
*hniracomorias PhACOtoldes

M. Sm. ---- 67-
Ireubarta setigerum

TP. varta Ahi. and Tiff. ----- --

sietella botryoldes
NU. west)n D R fF-

unidentified coccoid op. ----
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CH-10 (023311710) C~hattahoochee River At State Highway 219. near Larrange. Ca.. 1979- Continued

D fate 5/4/79 6/15/79 7/27/79 8/24/79 4/20/79 10/17/79 12/12/79
Time 1800 1615 170n 1500 1300 0800 1600

Cyanophyta
Agusnellun quadruplicatum
Breb. - 1.360 225,830 144,976 17,720 12,373-

_Anabaena op. Rory - - - - - 788-
Anotbaena op. 1 Rory - - - - - -
Anabeena op. 2 Rory - - - - ---

An~acystis cyanea
nr. and ')lly - - - - - - 42R

A. incerta Or. and Daily 64.7 1,024 60.287 41,382 10,4.98 3,336-
A. montana f. minor
Dr. and Daily - - -

A. thermalis Dr. and Daily - -

AC. thermalis f. major
(Lagerh.) - - ----

* .Anacyatis op. I Ieneghint - - 1.241-- 48
?.. na ytie ap. ? Meneehint - - - ----

Aphanothece clathrata
C.S. Went --- 4,280

*Aphanothece op. I Nat'. - - 141----
lCoccochlorls peniocystte
Or. and Dlaily - - -
Chroococcus op. Nageli - - - ----

factylococcopes

,-acicularts Lemm. - - - - - 243 -
0. raphidioldes Ilanag. - - - - - - 95
Comhoaiphaerla lacustris

Chod. -- - - - 53% 1,759
Lynghva contorts Lemm. - - 1.827 1,379 - - -

* L. fliguetii Comont - - -----

L. limnetIca !.emm. - - - -2,340--

lynbYa 8p. 1 Agardh - - - ----

Nostoc op. Vaucher - - -----

* . OCIllatoria angustiesirv
West & West 173 - -4,414 6,687 -1,153

0. -limnetica Lemm. 2,373 5.656 --

Palmogloea protuberans
(Sm. & Saw.) Kuetz - - - ----

pijulina major Kuetz. -----

* liuglenophyta
* ~~~~uglene sp. PKhr.---- --

Trachelomonas varians
(Lemm.1 Osfi. - ------

T. volvocina Ehr. ---- 67 61-
froicheomo-nas op. Phr. - ------

Trachelomonas op. I Ehr. - - - ---

unidentified
* euxlenold -p. I - -141----

Pyrrhophyto
(;Ienodinium op. Stein -------

Pertdinium op. Ehr. -------

* Others
unidenA1 led
phytoflagellate. ((I(~z) 133 186 141 3,085 936i 606 511

Total nuamber of taxa observed 23 25 21 32 25 23 21

* Total number of individtials
per mlilliter 1,828 11,352 295,479 220.080 40,870 26,851 9,511
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CH-o7 (n2138720) Chat tahoochee River (City of 1.&C'.range Intake) near La~range. Ca., 1978

[Standing crop In cells per milliliter; *, present in insufficient densities
to establish accirare countl

nate 4/12/78 5/4/78 6/I1/78 7/11/78 R/11/78 8/29/11

Time 1400 1245 1315 1345 091% 1415

Taxa

Bacillriophyts
Achnanthes Rory ---- 23'
Asterionells liassall -- - - --

ey_______ __ hiso 13,0n0 1.700 1,200 130 470-

*Cynbells Agardh - - - - --

Funotts Ehrenherg - --- -

FPRailaris Lynahye - 64-- -

*Coniphcnema Hustedt - - - -

- eloira Kutzing 1-960 1,400- 470-

'4 ertillon Aear£h - - ---

*Nai -ct,,1a So ry ---- -

Ntzscrnle Habjsal I 240 210 1,400 ---

* rhizosolenis Brightwell -- - 530--

emendI Phrenherv
OvnedIra Fhrenherg 1 30n

Tahellfarts Ehrenberg--- --

rhlIo rophlyt a

kctinastrum Laperheim - 140 - - 280

k nkistrod(eswus CordA 1,200 71n 700--
Carteria niesinF - - 13n

r.harcum A. g~ratin ------

rh-f-mjydomon&@ Fhrenherg 7,200 1,100 460 - --

chloro-Ronium-Ehrenherg - - 460 £30 470-

6hodatells 1emmermatnn 240 43 - - --

rCotrss al.em, -rmann - -

C7occnmonss Stein - 64---
C~oelastrum W-Reli - - - --

Cosmarius Cords - - - 130--
C-rxictgenia tiorren - - - 1.600--

n
0 irehotomococcus XorsAIkov - - - - --

fictyosphaeritim Nageli - 340 - -2,300-

nyqmorphoeoccus Tnkeda - - - ---

*Fl.ketothrlx Wfine ------

rwsfu F~hrenherR ------

*Franceis Lemnwrmaqnn -----

Clo-eosctiniv . M. Smith - 340n
Cloeocystfs P'agell - - - ---

ro.nlerkin~s Chodst -2£ 230 -- 570
coni uW ule - - -- -

KlzrchieriellIs Schisldle - -1,600 ---

1
4
lcrictin ium Fresenius 2,600 A10 93n 400--

'nu eotia Agardh - - - ---

focyatis Nagell - 64---
Panndorlna Rory - - ---

Pedias-t-rus Meyer - -C--

S cn-e de9musa M e yen 960 340 3,200 2.900 6,600 570
5 elenastrus Reinsch 1,400 95 1,400 £30 - ',70

Schicoidria lemmerniann - - C- 2. 2 W0

Sriato;zoopsls Kor-shikov ------

*Sphaerocystis Chodit -

;t aurastruffl eyen - 1 3n
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CH-07 (02339720) rhattahoochee River (City of Larrange intake) near Larranie, ra., 1q78 - Continued

flate 4 /12/78 5/4/78 6/1/78 7/11/781 8/17/7R 8/29/78
Time 1400 1245 1315 1345 0915 1415

Tam~

* Chiorophyta--Conti nued
Tetraedron Kutzing - -- 130 470-
Tetrastrup Chodat 3,800 - -- --
Treubsria Bernardi - 21 -270 - -
wes-tella 4e WIldermant, - - - 470 570
Wislouchiella Slrvortzow - 21 - ---
VCoivox Linnaeus - -----

Chrysophyta
Ce-ntritractus Lemmermann--- --
r-hrysococus Kiebs --

Chrymophaerella Laiterborn - -
Ilnbr~ Ehren~berg -2

m aloionas Party - -

OcrmnsWyaotaki 480----
SYnutra 1hrenherg - -

Crvptophyta
Chroomonas Ham %tI rg - 150 - 130 47o
Cryptomons Ehrenherg 720 510 700 130 470 280

CY.1 gopiyt a
'Aemenellum g ad8 p I c at ur m 12.0ono 430,000 48,000 77,000-

('eeghtnt) Breht7"son
-e - enellum Brebisson 22,00 - - - 51,000

Aiiahaena Rory -

AtttcYNsts cyanea

I. in certs (Lemwrrann) -- 210,000 70,000 71,00C -
Dra'et -and Daily

Ina,vaytts Meneghinl R.600 600 - 400 -50,000

AphZO-zomenon Mort-en -- - - -
%,cochlforls Spre npel 1 211)- --

* I oraoae 190
L~vnj~hia it rdh -- 20,000n 25,000 19,000
,-I " lstoriai Vaucher 4,100 66o 14,000 130 9,g00 3.100
"horgaidium KutzInj - - - - 2,300

* phidI~~~p 9 Ia ~~rIttch and Rirh --- 509,0 .,0

Ftipleniophyta
Fit9.l-ens RirenberR - 7
lawgcnclls Perty ----

Trarhelomonaa Fhrenherg - 43----

IVyrrophiyta
Gleinodtntum Stein - -----

CvrnoinuuKofold and Swezy ------

I'trid u Fh r enhe rv------

Totml nu~mber of taxa observed Is 29 35 22 16 14

Total nuimber of cells per milliliter 62,500 22,188 666,280 146,060 294,290 183,340
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CH-07 (0233R720) rhattahoochee River (City of Larrange Intake) near Larranige, Ga.. 1979

* IStanding crop in cells per milliliter]

Date 5/5/79 6/15/79 7/27/79 8/24/79 9/20/79 10/17/79 12/12/79

Time 3900n 1430 141r 1230 1330 1100 17(0

Racillartophyta
Achnanthem lanceolata-------
9reb. ex Kutz.

*A. mtflutesima Kutz. S1 --

Aeeine 7 ormosa Mma. 9

Cocconets r'imtnuta Pant. ----- -

pl-a ce ntula'o F hr.
~.placentula v. epigiypto

Cvrlotella atomus (ust. - 97 21(3 1,878 5 176 233

C. glorlnnrata ach. 11149 91(9 - 43957

r. Meneghlinfana Kutz. -- 14' 134 -264 -

C~. RtPelligera Cl.. and Crrun . 99 91-- -

* C~ynmhells veiltricosm Kutz. ------

9unotia curvata7Kutz.)
Loge rst------
'.pectinalla (O.F. Mull.)
R qhh.-------

Fragilarta bicapitnta

-F. brevistriata Crun.-

I~ ntermedia Crrun.----
* c~ iauceiia ( K tit z.) e t e r - 36213 26A 1--

*Fravilarla sp. I Lyngh. - --

F ri tulis rhomboldea
r~hr.) -net-.- - - - - -- I

Co,,phonema a nwilatatom v.
Proeluctuim Gra,i,. --

C. ir;cile Plr. ein d V.11. ------

* C* parvulum (Kotz.)

~4 ~airad tans (Fh(r.)
(tt.III 3.n3 21(3 103 264 350

M. granulata (('hr.) Ralfa IM7 - -

q. ranulata v.

nnguotiasima m'ul 1. -----

M4 lsac l. - -0 --A -M I I-

. ~ ~ . Italica (.hr.) ((utz. -------

k4. varlana C.A. Ng.-- ----

N.confervaceae
(Ku'Iz. ) (irun.------
N ryptoctilhala ((utz. So -- 5

1J. exfgua (regR. exc rn. -------

14. hu ngarica Ct-un.---- -

-4. n o pul-a- K, It. I .
.1. rhyncocephala Kutz.- ----

.4 N trIPu nct Wal(Mu 11.l

* N. vtridula v. roatellata

Nitzschle aciculAris aW. Sm. 59 141 134 413 -5R

diiut runT. C. -Mut - - ---

Ph-uat ap. 4nSr ----

Rhlosolt a 1rlenal
N.1Pln (t )1. Sm. 44 --

Oinoata o. Pinn t
0 Sv edra actlnaatot v.

lam - -1(- - - -
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CH-A? (02a187210) hattalhoorhee Rtver (City of La~range intake) near Larrarge, Ga.,* 1979 -- Continued

t /s/79 IIS/ 19 7/27/1 /2 4 / 79 9/20)/79 In0/17 / 79 I?/ 12/79
TI me 0900 1430) 143(l 1 ?30 1330) 1300 1700

j'gclI la rlocahvt a- -Cunl ImrdI

S. acus K.rtz. -- 26R
1; A Ilicailoolma W4. 4;M. -

r,mpena Kurt!.----
* S. ,I1n4 ( N1t fu r . ) Fh t

Yne rea uP. v~r - a-
."n..rAra op. I Phir.-- --

14h,!lar Ia feate st riate

voith. ) Itilt 1. --- 44

(hrlai y..Iya

Ci. rpht m o p a . qq 117Q qgq 805 .858 704 2,099

Crvptouona -a ovato vlhr. 2 7 - -- 103 - 5

't-t Ineat ram Hant zat-11lI -

v. Plongetum .. Sm.
A. 14arrItatarin v. f l,,vIAt 11.

Scl-ce . - - '651 - -

Anlk Iof roo2ermiu coilvo %a t tie
re)rd.,. . - q19 206 176 58

A. falcatwis (Corda. ) Ralfe II 1 191 -537 -- 2 33
A. falcatus v. mirathille

* ('b.rt- L Weat) CS ,a 45 - SA S 8 5
A rI h rodeamis I n( ti Murch

(>,rterla unjlt ft lie (Free.)3
nil]. 2,6S 409 141 -- 132

Cephalomlonas strarnilta

li raciis avihi gtsimn lHermann -- ----

CI.naainnm ap.- g.Iratin -----

Ch tnmvd cnnonas epip h yilra

C. M.Sm. -------
* C. xIohoea Snow 553 22-402 -- 641

Ctlmvdomoaas op. I Flir. - 272 -4n2 206 44 2 41
Ch, I cor'ooo niam -eI ongna tnim nang. 55 - -269 - -

rCj,stertnpals iorngl~inlmat

(1(nterirn. graelile llreh. ------

Colaat rum alecropoa I
r. Proacidetia llohlin. -----

.Cr.tiua (I)ann.)

C. sphaericnam Naeg.---
Counmirlum geometrfcum

14 (.. West ------

* C~~,gosmarum op. I Corda----
rnienafenestrate

Schmfu
4

. 443 725----
rC. rectangulnrta (A. Rr.)

-;d 1,451 565----

we nt a nCt -.- -----

1)1 c tvoopha r f am
l'hrenlnerpiantim Naep. -635 - -12-

* ). PnnslfchelilUrnt Wood -1.088 565 - --

':o Iennkin rindiato (Chrud.)
(JlI 1 181 - 268 9

Kirclnnerlells contorta

K. elongate G. M. Sm. ------
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mi-i) 1(021338 !20 Chatahoocee River (City of Larramize fintake) near Larrange, Ga., 1979 -- Continued

nate 5/5/79 6/15/19 7127/70 8/24/79 9/20/79 J0/17/79 12/12/79

'r Ime 09m0 1430 1430 1230 1330 1306f 1700

:h I r'.ptivt a-Coot tte14d
4V* 'mart. v. Tflartas Bo11!. 7 71 707 402--51

arsv. 27rnulrf
i'.Schmifd.-27-

v. ohesa (Wl. West) SttmnId. --

V.staltai .S West C~ 565 134-

,,rerhelinla qmadrisetfl
YveirUTh . SM.

'licractlnlua pusilittil Prea. -- 141

Nephrocytiun lfrnretitttb
(:-4. SM. ) --- 4

flocyatla Rorgze' Siiaw-

is uf Ila Iais.-
pyrf formis9 Prescott

n 'cyatl Liap. Navell-
tAn' inrI n a ma rtinm ('4 iiel I)

Pt,,'ilatrUM hir'AdistuM

P. dup lex v. izrAclll irmtr' - i,04A
Weqet & West
P. tetras v. t etrsodor'
(rflordIT -a hh . - -

Polyedrlopa sot rtin lo0s

BaRd! oft lumt i-rri thlare72
(w (iIle i) B 1rutn.-726

5 2etedeamua ahotidans
0v rch. r. o. -

S. I! toga (Turp.) Laigerh. -4 -2

S. denticulatima 1.Agerh. I A , -4 1,1 2
q. dintorphus (Turp. ) Kitetz - -

I. incrassatulita Pol. --- 1,049
qi. Ohlfquua (Tisrp.) Kttetz -

0 - fK- polieni v. contacta n
Prescott

nu ar. I-au Ir 163 1,411 1.220 6,26 88 233

Scened eamus ap. I 4Pemn 181 283 537-

q hred er If a etigeri
(rre2Lenin. -m 141 -

Selensatrutl grac 11e Retnach. - -

Smtintutut (,loep. CoI Inso -

spn iiTF-n9furn plenum (Wotlp)
. 4 . West6 - -

Staursatrum apictilatum Brett. - -

* S. d~Ilftatui IPhr.
g. grartlc RAJIf a

S. ranlocam Fh.)Rolfe --

1S. naradoxul! )even. -

ret raedron catid -at,,-m (Corda)

T. minimuu (A. Britta) latts. --

t.1 reiulatre v. Itictis Tell. --

tI trigontff (Naeg. ) 'Imna. -

T. t r-ianum v. grmellsl
* (Rein.) net.

* Tetratriit) labmutjm (BollI )
AhI. and T~ff.-
T. sjgan eforme

(Scttmoed.) Learn.-
T, iracanthutti Kors.-
ft. :acamonaa p)h acot titles

C, H m.
Tre ,ttarla et fe rT

* T. van '."Ahi. and riff. --

tieatl j1jj hatryotidea

unidentified ecoccnld a8t. -
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M073 0'211A720) Chattahooche~e River (City o' La~range Intake) near La~range, Ga., 1479 -- Continued

Dlate~ 5/5/79 6/15/79 7/27179 8/24/79 9/20/79 10/17/79 l.'/12/79
Time 11900 143 1A343n J230 1330 3300 1 700

Cyanophyt a
Aipmenellum quAdruplicattim
Rreh. -,FI 330,804 110,281 24,768 3,346-

Anasria op. lor-y - - -
An~I,aena up. I Rory----
Anaena op. 2 Rory--
'knarystis cyanea
1)r. an -ity - - 2-

k. ; icert~A 1'r. aod nflat1y 4,425 8,978 28,262 64,129 20,537 2,465 -
%. ff3nt - na I . mltrnr
Dir, a 11 nla ly -

A. thermall i r. and( (ilily
A. termll'f. nior

Anarvatts op. I '1.enegh n3 I 0 -n ~ 28 3 4.025 -- 700
ancai ap. ') Menegh Ini

Ar,3inothece ci athrIL

Aptianothece op. I Ni.- 3,109 --- 291
roc rochilorta nenlocyaitla
for, and flaly - --

'ir oocaccusat)p. Nagell - ---

llactyloco Cco 0
faaCIlftlrio LemM. - - -671 - 1'6

Comphoaphaeria lacu strls
Clood. -272 - 268 413 176 35n

I.,'i,1ehya contort& L..mm. - - 707 45,481 - --
I . ifljg-ueti!i CGo-mmitn - - --
1 . limnet I ca l.emm. - --- 1,032-
I tlwhyA op. I Ai',irit, - -- 7,916 --

Noi Ioc op. Va,wtwor - - - --

'Sc lltcorl. anvku'.ioma
w 's t-& F, w-est -- -- ,451 7,911 3,891- -

(). I -I-mnetica !,.emm. - 8,615 12,294 -- -

Pnlmogloea prottihe-rans
'S. -Ow. ) ytif.'tz-----

siritit-na major Vietz. ------

Ft 3 leiiophyt a
-iie aop. Fhr. 1 43 1

1
Trachelomonas varlana

/enM- G--M. ) ff. - - - - - - -

T. v-I,ilvoina Fhir. - 1134 44
Trac-h elomno,iat sp. Khr. - - - -

Traichto-1onaa op. I Rhr. - 45 -

.otd-.nt ille
-' l lo d p. I - - 141

Pyrrhorptlyta
(lenodinliom sp. Stein - -- 268 R
f,'rllnim'ap. Fhr. - - -33--

pfhtoflogelflateo (<]()u) 5531 3,13fl 2,281 1,342 q69 991

Tota ai Omher of tmxa ihaoe!rvedj 723 2A in 18 23 22

Total numflher of ml'. vIdia Is
penr milIliter 12.777 39,309 lql,686 297,'86 56,450 11,048 8,450
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CII-OSA Mf2339 190) Chattahoochee River at State Highway 701 near Abbottaford, Go.. 1974

(Standing crop in cello per milliliter: *, prest In Insufficient densities
to estahliah accurate count)

Dlate 4/12/74 i/1/7A 6/l1/78 7/11/74 4/15/74 141/711-
Tim 1200 1030 1015 094S 1015 1500

-' acillariophyta
Achnanthes Rory -- - 22n 570 1.500
Astertonalls fleusall 250 - -

rvelotella Brebisson 12n 3.6nn A50 670 1,10n 61n
-. Cmhells Agardh ------

Vunoc tla Ithrenherx - - ----

Frailarta Lyn~bve -42 70 2,200
Comphonema Hustedt - - - --

'
4
eloaira lKutxfnm 220 1,200-- -

- erion Agardth - ---

* avicWl bory - - --

q Ntzschfa Hassall - 550 70 ---

khizogolania Rrtithtwell 41 - 220O-
* emend FhrenherR

*Synedra Ehrenherg 560 - - - -

Tabellnrta Fhenherg 120--- -

* Ch I orophyt a
-Act inastrum La~erheim - -

knkistrodeamus rorda 770 1,?00 210---
CaWrterta Wlestng - 70- 1,100

* Chsiaaclum A. 'trauin - - - - -

chlamydouonam Fflirenherg 120 1,700 140 670 (On1
Chloro~ontum Fhrenherg - 130 - --

Q hodatella TLem-nermann 11 42---
(loaJsterto-sis fLemmersann - -----

nccoaonas Stein-----
Coelastrum Nael 250-----

* Csmartum Co -dig-a - a

Crciena M.,rren - - - 1,0--
fllchotoaococetts Korshikov - - 920 ---

n Jctyosphaerfun Nagell - 250 - 670 - -

'Wsinorphococcui Takeda - - - 310
Flakatathrix Witte - - - - - -

eiaegrum Fhrenherx - - - - - -

Fra-nceti Leinnmrmiann - - - - - -

iOioeoactinfum (.. M. Smith 1.100 - - - - -

i7loeocysts agelt
e Colenkinia thodat ----

Cantum Iule r -- 1,200--
Kt-r-hneriella qchaile - 420 280 - --

Mr cttnium Fresentus - - 570
* Motigeotia Agarth - - ---

- Ocvqtie Nagelf- - -4 570 It0
Pn~d orina Rory - Ann- --

FiPedistrum M~eyer ------

Pteri omonoaa Seligo - 44 - - -

sj' cend-esu Me-jen 710 340 210 2,200 3.400 I
; Plenastrum Reinsch - - 1,200 4%n --

S;chroederia 1emmrmenn - - 210 220n
5Wermatozcop9s Korahikov - - ---

qpha ejocystie rhodat - - - 4
- taunraatrum Meyen - - -
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CII-OSA (0231919n) Chattahoochiee River at 8 tate IRi~hway 701 near Abbottford. rei.. 197A -- Continued

Dlate 4/12/7A 5/1/78 6/1/78 7/11/7R 8/1%/74 8/30/78
T1 w 1200 1030 OS 4 1015 1500IisSO

rhlorophyta-Contl nued
Tetraedron Icitatiig 31 94----
Tetriatrum Chodtat - -

reuharia Barnetrd - 8
Westella do lWtldermann - -----

tifolouchtel2a Skvortzow - ----

%lolvox LMnnaeu4 --- --

'b. Chrys-3phyta
Centritractus ILamarmann - - - 22n

thyococcus Kleha - - - -
rhryvnophaerelh~ ILauterhorn - -- -
6f1-no--ryon Vhr,!nherg
1
4
aIlomonas Perty --

flchromonss Uveotaki --
Svniara PFhronbhurR - 130 - -

Crypt aphyta
rhroomonas Hana~lrx - inn 210 - --

Cry tononma Ehrenberg 530 630 141) 450 1,100-
ryptomonidales - - - - 610

- Cyanophyto
Apmenellun quaruplicatum 32,000 4n.000 S 9,000-

T-( eneithtniT 3heiaa
A,,menellum Urehiason q.600 900-

* Anaena Rory -- 16,000
AO.tcyaL1s cyanea
Drouet and nflty -

* .Incerta (l-eamermann) - 75,000 37,000 41,000 52,000
* Drouet and Onchy

Anacyatis IManexhfni - 3,400O - 3.600 48,000
4phani zomerion Morren - 5,700-

* Coc-ochlorfa Sprengel - 1,100- - -

11oruosgonales 840
Lyvnghya Agardh - - - 24,000 23.000 29,010

* flcillstotta Vakicher 4,500 3,800 5,600) 9.200 11,0)00 -
*Phormidiun Kutzing - --- - -

Raphidtopete Prttch an. itch --- 45,00n 64.000 79,000

* P.,Mteflophyta
Fuelens E~hrenberg -----

Lepocynclis Party ------

Trachelosona. Ehrenberg 120-----

-- - - - Pyrrophyta - 2
-- -fCib(,odduUW Stein20

ryanodiniuu Kofoid and Swezy - ---

.5Pe7sinium Ehrenberg 31 - - - -

Total nmbaer of tax& observed 1f, 26 17 20 17 I0

ToLs nusbe: of cello per mtilliiter 18,8113 53,302 126,280 129,910 276,110 164,26nl
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CN-flSA (0233919nl) Chattahoochee River at State Highway 70l1 near Abbotteford. Go.. 1979

Nate 5/4/79 [Standing crop In cells pe utillterJ /07 1,77

Flats /4/79 6/15/79 7/27/'Q 8/24/79 n i 101/9 2137
Timle 123n 1200) 124S 1030 1610 1500 100 .

FactIllariophyta
*Achnanthes lanceolata

- R~reob. x Itutaz.----
A. minutiastma Kutz. -------

kateriaella formosa Mass. 175
occonete diudnuta Pent.

. placentule Irbr.-----
C. yplacentula v. euglypta--

-Cyclotella atoime Mlust. 1.178 27n IRA 533 921 719
e . xlowerata Rae?,. - 1.060 941 267 .9 276 276

* .Meneghiniane Xuts. 54-- - - 92 -

C telligera CL. and rrun. 2A6R 27n
e yeballs ventricoex Kutt. --

fFuno tI& cuirvata (ut z .
*~ ~ ~ 1 ?onet -

F. petnalia (0.F. Mull.)
Ra?,h.-------
Freilalat hicapitata----11--

F~brevietriata Grun.------
.crotonensfe Kitton -----

* F. Intermadto Crun. --- - - --

FF. vaucherlee (Xutz.) Peters - 9n 262 133 330 368 111
F ramilarta op. I Lyngb. 214 - - - --

* ruetulie rhombofdes

r omphoneen enquatatum v.
iroductum Grin.------
r. wracile Khr. emend V.H. -------

r. Parvulum (KUug.)------
* adlostra dietene (Ehr.) 0-----

'4. granulate MP~r.) Ralf@ 268 - 753 -220--

a'. grantelata V.
o nfuettielsa Mull. - 270 - -- -

* '4. tlandica 'ut 6
- ". itsitcs -hr.) Kutz. - -----

* 4. variane C.A. Ag.-------
Afaviculs hicapiol-lata
Ilust.-------

* d. confervecee
KIu t-a. Fr un . - - - ----

Ncryptoco heaoKuLZ. --

*hungarica Grun. - - - ----

'4. pupula Ruts.------

'4. r ncocephaIs Kutz. - -----

'4. rrp tatsruI.

'.vIridula v'. rosallata
(Ku-t.) rL. -- - - - - - -I

NEltxechis acicularfe W . Se. 214 90 IRA- 164-
*7iliTfrmis I*-. i) Must. -------

.holeatice '1111"t. - ----

'4 8p1ea-utz) 14. so. 107 --- 110
npephors? op. Petit- -----

Pinlrebreblosonit v.
dinitnuta (Crtin.) Cl..---- --

0 Pfnnaalerfe-1 op. I Fhr.------
fhlzoeole1nie erienale

RI.S.IRA----

Surtrella sngaaetata IKutz. -------

L Synedreac____________
Less. -
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04-05A (02131190) Chattahoaclmee River at State Highway 70! near Abbottefard, Ga., 1979 - ContinueA

fStanding crop In cells per milliliterl

Date 5/4/79 6/15/79 7/27/79 8/24/79 9/20/79 10/17/79 12/13/79
Tine 1230 12n0 1245 loin 1630 2500 2000

Rac11 1arlophyta-C4ontimied
S. ficus Rutz. -- 133 92
Sdelicatiamise W. So. M 8 ----

.rumpens Rut~z.
S. jIml (Pit L.) 'thr. -------

Syvn;dri ap. Phr. 107------
Sv.nedra op. I Ehr. --- ---

'Aelafenestrate
(LVomh. ) Ituts.------

rhrysophyta

flInobryon saciale Khr. - --- - -

Cryptophyta
Chroomonas op. I H~ans. 1,713 1.44n 188 2.666 2,036 4,05 2,.87

Cunt -omonas ovate VFhr. 642 --- - 284 55
ryptomanas op. I fYhr. - 820 94 513 1,538 1.749 111
rvE:petaona op. 2 Ph2r. ---- - -

Chlorophyta

Actin trum ltant z ch Ii
v. elongatum C.M. S. 376---
A. azchfi V. fluviatile -

Ankiatrodeanie convolutus
(orda S4 ---- 736 -

A. falcatus (Corda.) Ralta 749 90 18R 184 221
K, fal-catus v. airabilia

(Weot A West) r:.S. Wes - 90 - 12 -
Arthrodessm Incus (Breb.)

rterls multifilia (Free.)
Dill. 642 540 -133 -- 608
rpphalosonas granulate
Ifixenh. - - - ---

Cliaracium amblittum Iermean --- -

ehir-acfum up,- -A7 R1raun -----

Chilamydamona, epipytic&~
r. M4. S.

C. globose Satow 428 270 - - - 276 55

eblauydomoinas op. I Ehr. - 540 188 131 110 184 55

Chioagoiumeloonatum Deng.----- -

Closterlum gracile Breh. ---- --

oeatuicropliorum

C. p boc e.mRoliln. ------

f!. reticulatum(lagg.)

r~. sphaericim Naest. -360----

Coamaium geompt ricum
W. 4r.S. Went -- 94----

Camariuft op. I Cord& -

Crruienia fenestrate
Scholul.----- 22

C. -rectangumlarfs (A. Dr.)
Gay 224 SO -- -

r. tetrapedi (Kitch.)36
Went & Weat - ---- 36-

6 ~henhefriau. Nieg. - 60-- 439--

1. pu lchalluw Wood 214 - -2,931 --

'.0I,nkina radisa (Chod.)

W le- IRO 94 133- -

Ri rchneriel I. contorts -I
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CH-05A 0233914fl) rhattehoodhee River at State Righvay 701 near Albottaford. Go.. 1979 -- Continued

nate S/4/74 6/15/74 7,'27/7q P/24/79 9/211/79 10/17/79 12/13/79
TI w 123n 1200 121.5 1030 1630 1500 100

rhlorophyta--Cuntinued
K(. lunaric v. Diana. Bohl. - gin 471 I 11 In-

'C. unartc v. irreptularii
r- '4. Schmid. - -- - 439 92-

XC. obese (W. West) Schmid. - -

K ubsolitarla G. S. West - - 267---
I.naerhoinia 51udrimeta

N'ieplrocytium ltirneticum

* '~~. nuatlia Ilan-I. -----

0. p iformlA Prescott 42 --

* focyntis op. 'Ingeli -------

-PWWndorlns morum ('4,el1. )
IRorv 2,7144 I,flRn

Pedfamtrum biradiatum
4'ie en. ------

P. duplex v. Arsctllnum
* ~ ~~~ ;et & Wes a t

*P. tetras v. tetraodon
(rrds) Ra&M. ----- 1

Polvedriopole spinutosa
- ~Schmi..--

Radtofilum irreguilare

Scenedeemus atndaria
7- t-ir ch.T) Chod. --- 368

*S. bijuga (Turp.) Lagerh. ---- --

d..enticulat is Lasterb. -90 376 533 439 111I
~.diophe(Turp.) Kuetz - - - -

* S. increatulus Rohl. -----

~obliginis (Ttirp.) Kuetz - ---- li

S. pol-lensto v. contacts
Prescott ------

S. quadricauda (Ttirp.)
neD Rreb. - 1,620 751 IR66 979 1,R41-

Sconedesu op. I '4evon 4112 - - - ---

- Schroederiasmetigters
(lqchro-d-.) Lemm. - -- 133---

*Selensetrun gracile Reinech. - 90 - -

kt-aurastrus spicnintun Drab. - -----

q. hetoceros (Schrood.)

S. dititatue Rhr. -------

q. itractl. Relf@ ---- ----

- S. granulosum M!r.) Raif@ ------

. Mp
4
nxus Meven. -------

Tet raedron caudatmes (Cords)

*T. minimm (A. Wraun) Ran@. -------

.reaulare v. tneus Tell. - - -- 92-
T. t r I onum (Waex.) Ilan*. - -94----

T. tilaoua v. aracite

Tetrastrum glabrum (Roll)

T. atauropgeniaeforme

T. triacanhtim Koarn. -------

thorac-omonog obacotoides
*C-. M. Se. 121---

Treubaria geigerum
r, - . 113 184R

varI* Ahi. and Tiff. - ---

lieatell 116r n±9.D IE-
(i.~a) ft W Ild. -7,970 - -R

*unidentified cnccnid op.------
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CH-OSA (112314911) Chattahoochee River at State Higphway 7(11 near Abbottford, Ga.. 1979 -- Continued

Da~te 5/4/7q 6/15/79 7/27/79 IK/24/79 9/2n1/79 101/17/79 12/13/74

Tim 123n 120(1 1245 1031 16301 150( 1000

*Oyanaphyti
Agu.*r.e11.m q up l'I ca tun
%rh 642 47.525 67,797 59,727 16.365s 3,6112-g

'tnabaena op. I glory -4,951 -667--

Anaboena op. 2 Rory - --

A nacystts cyanen
Dr. an.1 Dlly - - - --- 95

A. Incerts Dr. amnd flly - 32,674 95.042 73.725 18,562 18,120-
i. montane f. minor

Dr. and Daily-- - - - ----

A. thermoli, fir, and Daily -------

A. Ot1-i~aii f. major
(I. ~rh.) - - --

An=ytio up. I tMeneghtni - 1,71n1 4.611----knacystt op. ? Neneghint - --I
Aphanothece clathrata

fS. Wat - - - - --
Aphanothece op. I Nag. --
C,,ccochlorls penlocynt tu
fir. and Daily - - - ----

rhroococcus op. Nageli - - - ----

Faucelcularls Lemm.-------
"hod. -2,340-----

yi vngyt contort. I temm.--150-
n..fliuetit Cntant - ------

* 1, Iunetfca %emm. - - - 3,066 1,954 1,565-
'.Vnvhy op. I Ag'.rdth - - 1,0 -

'Instoc op. Vaiaclit.r - - - -

(1,cII latori a tnj,, tstm.
West A, West - 6,1141 10,351 11,732 17,S73 -553

.Itanetica Lose., 515 3,600 9,59R 9,199 ---

ralmogloca protliberans
(Sm. . Sow.) Ku~etz

SpirulIna ajor Kuet:.----- -

Iup1 Idnophg.a
PFiklena op. R~hr.-------
Ttrichelomonaa vurians

Mtemm. ) Dfl. 41 -- 2-
T. volvocina thr. -- - 184-
trachelomonaa op. Phr. -------

Trachelononas up. I Rhr. -------

iiitditfI ed
,tlglenold up. I-------

Pyrrhophyta .

flenodialum up. Stein -- -- 92-
Prdinue op. PFhr.------

Oithers

phytoflootellate ((Il~i) 2,355 130 753 1.333 1,098 644 884

Total nupher of tax&. bevd 2 31 26 23 I6 32 1

Total number of tndilviduals

iler mitIlfter 22,697 114,171 216,902 170,111 65,461 3R, VA 7,7941
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cii-nT. (0233181) Chattahoodmeo River below Coffer ban, above West Point Dam. 1976

fqtandtnpt crop In Celle per milliliter; *. present in Insufficient demettlee

to establih arginrate countl

4jIofn/7lIl 317 7/10/711 R/1P4/78 A/30/711 ~ .

To o ime 164S III% lilts 1315 Oq3O 1145

Bacilllophyta
*Achnanthes Rory ---- 1.600 5,900

* eerionella Ilaall - - - -

*Cvctoalla Rrehloson 140 620 97 I'm0 92 84fl
* ybelle Agardh - - - -- -

* Runotto 914renberig - - ----

Frasgilarta Lynobyc - 15 97 2,000 370
~phonem Huotedt - - - - --

me lostra Eutuing - 3WE

"eilnAmarIth -----

Ratl ory ------

'1itzachta lassall I 14A - - 92-
* Rhtzonolente flrightell - 97 400 92-

Fhrenbers emegit
Ivnedra Rhrenhv. 6,400 -- - -

+T6bellaria Phrenherx 1,400--

rhi arophyt a
4cttnastrum Lxgerhefmf - - - ---

%nkiatsroideau Corda 5,400 440 630 99 --

f*xverfe fl1iafng - - - - 270
r haracium A. Rratin - - ---

* Ch'anvdoaooss PFhrenherix 1,200 97 92--
r hlorogonlum 1hrenhebrg - - - --

rhondtelle I-emmermann 1410 is----
-o Cletrop Lemmevrmann -- ---

C;occoffonaa Stein - - - ---

* (elaatrum Nag, It - 75 790 400 - -

rosmarlum Cord, - - 411 2,900) ion 420
(r-ucgenia Norren 6R0 6R0 a -

-f '1 cocomocaccue Itorahtkov -12n -

111 Ctyoehrun Nageli ----- 420
F)vymarphococcua Takeda- --

"umat rum Ehrenberg - - ---

rrnea I.em-prmn -- 99 92-
m_2!ooctlinti r. 4. Smith - - ---

* Ctceocyatia Nagell 6,600 ----

r CoeokfnIa Chodat - -- 99 -a

41oniutm Muller - - - ---

kflrcneriello Schmidle 2,500 45 97 49 --
*. MtcrActintum Freeentus - - 180-
-. oitgeotta AwarIh - - ---

6ncyistfs Nagelt - 91 150---
PA nfoifns Rory - - - 1. 1500
Pedlastrum Meyer - -97---

1 ierl;Omnsa Selligo - -- --

1% ii e~e - ce 1,700 230 6110 200a-
qe1,.nastrus Rctinch - - Q70 700--
"rhroefterla Lemmermann - - - ---

ph serocstis rhodat ---

't nurarum Ileyen - - - 9 92 42nl
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CH-03r (0b21393811) Chattahoochee River below c~offer non. above west point nonu, 1973 -- Continued

note 4/10/78 5/14/78 5ill/lA 7/10/711 8/14/79 8/30/78
Tiee 1645 Ills 1015 1315 o930 1145

Clilarophyta--Continued
'votraedron Kutatn 3' n---
fIt rat rum Chodest ----

rreusbaria Deornard sin 34LA-
Vesaella do tdlldermann - ----

* U~~tilauiliells Skvortzo, --

Volvox Linnaeus

* . Chryisophyta
Centritractus Leamr rucn -

r!hyaVococcus Kiebe - --

Cn~yoophaerelta 1.asterhorn - - LO---
* Of Dnobr~ion Ehfrnberg -

'C ~4allombns* Party -

n hononas Wyaotaki 8
Svnura Khrenhe rg----

Crypiuphyta
rhroomonag Haiugirg 8 40 15n - --
Cryptosonas Ehrenberg 340 1,900 48 200 270

Cyanaphyta
Altmenellusus*druptcatus - 330 - - --

(Mo.nenhint) Rrohisaan
Aomnenel lum Brebi anon -- 390 - --

A aba en a oar y -- - - 1,400
An~cystta y

*Drouet and flatty -- 24,000 - --

Aincerta (Lcmmermann) -- 91.000 33,000 15,000-
Drouet and Dlaily

Anacyatta Menethiff f6,R00 63n - 2.400 1,800 4.200
Aphantzornonon lMorren 1,600-
rocchoi Sprengel -
T.Y~whya Agardh - - 6,600 IRO 4.200
nscillatorla Vaticher 24,000 -2,600 -4,400 -

t unu Kutzing -
a a 3 ,hidfpeia Fritsch and Rich --- 25,000 21,000 68R,000

Folt~lenophyta
'VuRlens PRhrenhergt 170 ----

i.epocynclia Perty -- --- a
Tracheomo@a Eh.renberg 1 5 97--

Pyrroplhyta
Glenodiniun Stln -150---

rjC W ni u is Kofoid and Swezy---- -

PerjL n Ehrenberg 0 4 200n

Tatal number of taxa observed 16 18 26 20 19 13

Total number of cell. per milliliter 59,060 5,R66 123,531 76.297 50,210 84,400

0
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C11-l3* (1123391811) rhitad. ie u~i ~ i'.~

(Standing crop in cell. per illitliterf

notlee 5/4/79 6/t5179 7/27/79 6/24/79 9/20179 10/17/79 12/11/79
% ie 103n M91S 1030 0900 3530 inn 133n

Racl larlophyt a
Achnonthes lanceolats
IRrb. -x Rut:.---- -

A. otnutteims~ Kutz. --
Kat-erlfon lls -Formosa Rose. 414-
roccopOls fmnistA Podnt.

C.placantula v. uslypts
*(EWhr.) FL.- - 125 - -

*Cyclotelt* atolusu Hust. 446 3R9 73 375 ISO33 1,195
r. wicmerata RaX'. 161 lq4 - -'1 15n 1,109
r. Mneghtntana Xutz. - - - 125 -- 57
F. WiTIfelia Cl., land rrun. ?23 144 2211 - -

Fymbllfe ventricona Kutz. - - ----
Ftinot Is curvmtnN (utt.)

* F. pectinalis (n.P. Null.)
Rahh.------

Fraotlaria bfcepitata
A. 4aver - qA -

F. hrevlatriata rrun. - - -----

~crotonenmis ltltton -259 146 ---

.intermedta Virun. - - -----

.vaichertee (Rutz.' Peters 5
iraellarts so I T.yngh. 126------
Frustulls rbom hnidps

* (TFhr.) eT O . -------

r owlnhonems argustattmm v.
proauctum Fi an-.-------

r'. gracile Etr. eme~nd V.H. -------

F. oarvulum fKuut:. )------
Neiloii-rdtstans Mi~r.)

'utz. 16,1 lif 194 71 -175 57
N. wranulats (Ehr.) Ralfs - - - -

'4. wranwiats v.
*anguatfoolma Null1. - - 291- --

M. lolndtca m4ull. - - ----

'W. Italic* (Fhr.) Kltz. - ------

Ni. Varian$ C.A. AR. - ------

iavicula hicapitellets
Wfu at.----- -

*N. confervaceac
(Kuntz.) t'run. - - -----

N. cryptocephala Kaitz. - - - ---

N~exinua Greg. ex Crrun. - - - - - - -

Nhujogartca ".run. - - - - - - -

4puipula huts. - - - - - - -

Is oc~~ KUL%. - - - - - - -

Rory.
N . virIdula v. rostellata

(Kt. L. - ----

NIftiachia act cularfe W. Sm. 32 1 46 -- 262-

Nholostica IfUnt. ------

NPales (hut) U. SMw. - -----

flpeWhora&? op. Petit----
P tnin-ttarta brehisnti v,
diuuinuta (Cruan.) rl.

Pfinui-farta op. I Ffir.- -----

Rhizsolnleertense

Savirella an3.state IKutz. -------

9. ovata Kutz.------
5.ovate v. pinnats

(W. sin. ) - ---

Synedra actinsotrottdes
Len.,. - - -528
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CH-03C (112119166) Chattahoochee River below, roffer Plas. above West Point Ties, 1979 -- Continued

note S/4/79 6/15/79 7/27/79 8/24/79 9/2n/79 10/17/79 12/11/7q
TI a 1030 0915 1030 0900 1530 1600 1330

Racillarlaphyta-Contlreiel
S. acus Kutr. - - 0'6 R 7-
N'. delffcatleaims W4. So. -- - ---

n!Tpenag Kiutz. - - 1,171---
ul na (Nitz.) Elir. - - ----

* ~'ynidre- op. Phr. - ------

Synedre op. I PEhr.- ----

fahellerial fenestrate
(tynsiiFTlutz. -324 293----

* unidentified centric
J I atom - 293----

rChrysophyta

* flinobryon sociale Ehr. -

Crypt ophyta
C~hrnomons op. I Harns. 362 1,166 1.683 1,126 1.057 2,797 1,423
Clry2owonam Tveu,*'Fir. 159 130 73 - - 350 -
Cryptoocnas sp. I V~hr. - A42 146 1,125 132 262 --

Crypomoasop. 2Fhr-----

Clilorophyta
A.etinostrum I!!ant ._chi 127-- ---

V. elongatum r.M. Sm.
A. Hlantzschil v. flolylatile

Ankistrodesmus convolutug 32 ---- 437-

A. falcatus (Corda.) Ralfs ?R6 ------

A. falcatue v. mirabilis
(Went 1, Went) C..West 12----

Arthrodeamu. Inc.'s (lireb.) ------

Caerteria multifille (Free.)
D)111. 296 262-

Cephalosionas granulate
"tIgeah.------

* ~Characium asibiguum fiertaann ------

Crt4aci-um op. I A. Braun - ------

Chlaydo~naeepiphytica
4. Sm. -----.

-- C. aloboa Snow 32 65 - - 114

Crhimovdamonaa sp. I FRhr. A ~6 125 196 - S7

Chifnrogonfum elonaetum Deng. 8 -

Clostertopoia lonizfeaim
L~es..----- -

Clostertuu gracile lireb. ------

- - Coeastrum microporum----

C. flroboaci deum -oal lI r. - -50i

C.rettculatum(lanx.)
Senn. - ---

* C. aphserlcum Naeg. - 4,663-----
Cosmarius neometricus
W. & r.s. West - - -- --

Cosmarium op. I Cords - 125 132--

Crc~nafenert rate

Schmid.
C.rectanmularia (A. Hr.)
Gay -------

C. tetrapedia (Kirch.)
* ~West & Went 127------

r flictyosphoerium
Ehehri Nu a es. - -----

nl. Rulchellusm Wood -- 1,001 526 A

ealenkinta radiate (Chod.)

Wils-259 73 125 -87 1
-T4-ctif d47 Iu I *. 15 125

* K. elongate r. M4. Sm. - --
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o,-01C (11213ql'RR Chattahoochee River below, Coffer Dam above West Point Dam, 1979 -- Continued

noe 5/4/79 6/15/79 7/27/7Q A/14/79 9/20/79 10/17/79 12/11/79

Tim 1030 091S 1030 0900 1530 1600 1330

C h Io rop y ta - -Co n tInue d
V. lunarl. v. Mlane Rohl. - 194 73

luna-r-! v. -irrepularis
_. .Schmid. - - --- 35n

V~. obese (W. West) Schmid. - - - -132 -

C. !!ubsott arlnj G. S. West - - 366-60--
Inverhelit qiadriseta

0 (lemw.' i N. kin. - - ----

Ificrac~iium pusIllum Free. - - -125 0350 569

liephrocytturn limntfru- -

0 ocvstla florgel Snow
o. ( islcustris rhod.-------

-1 ps a -l ane 
n. nvrifarmis Prescott-------

floCystIm op. Na~ell-------
Vrl~ P -~ioins moron, (Mue l. )
gory - -2,002---

Fediastrum biradiatum
wepn. ---

P. duplex. v. aractlmlue
West &West-----
P.tetras v. tet raodon
(Conla) Rahh.

Polyedrlapols apfrnuilosa
Srhmf.-------

Rundtofilum irreguIare
4(WI le) Brunr.---

Scenedesmus abUndans
( lrch.) Chod. - ---- 262-

S. hijugs (Turp.) Laegerh. - --- - --

j.!dTjticuIatuit 1.agerh. - 25Q 250 792-
dimrnrhus (Turn.) Kuetz - - - ---

i ncrassatuhlus Rohl. - ----

SobIfquus (Turp.) Ktietz -----

ov opollenil v. contacts
P rt '. t - - - --

.,S. quadricauds (Turp.)
ne IRreb. - A42 - 01 S28 35n 57

qcenedeamue op. I 
1
4even 255 - 1 -124

*C ' hrederis setfgera - -

(Schroed.) Lerne. ----- R7-
Selenastrulb Rractle Relnach. -----

, Wmctum (na-t.).Trohltno'ro"ondyloslus plantim (IVolle) -----

'4. & G. q. West-----
S;taurstrun apiculatum IAreb. -- 146---
k. chietocerog (9chroed.)
C.. ISm.---- 3-

* S. dllitatum Phr. -- 220---
.eraJctle Ralf@

S. granulonut (lir.) Rolfe 11-

S. narxdoxun 4eyan. 6T
etroedron caridatum (Cords)

~mtnimum (A. Rraujn) man*. - -73 125 132-
regular v. Incus Tell.Ti A 7-

1 .tgonum (Naeg.) lions. - ----

"trigonum v. eracile

(R in.) -et . --.- 132 -*

Tel rastrus glahruni (Roll)
Aand Tiff. - 1 - ~5n

T. stourogentaeforme
(Schroei. ) Lemm. 1217-

*trisconthum Kons. -----

!h~acomonss phacotoides

Trouharis atlet Ierue
C . -q. -§-. - - - - - - - 4

T. varis AhI. and Tiff. ----- -

tiestells botryoldes
(W. West) Dhe Wildi. SI 1 5n

untdentified coccold op.
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CII-OiC (02 119388) Chattahoochee River below Coffer Dam above West Point Dlam, 1()79 -- Continued

Date 5,/4/7Q 6/15/79 7/27/79 8/24/79 q/20/79 10,/17/79 ]?/1l1/79
Time 1030) 0915 1030 0900 1S30 1600 33(l

-' Cyanoptlyta
Aol'rnellum cuadrunlicatum --- 2, 127 5,781 5.595
8 reb.

Anabhaena op. Rlory
Anaha~ena op. I Rory -1,811 7.537---

0Anabaegna 3p. 2 :iory -2,785 - .

Xni~cystis cyanea
Dr. and flatlv 5
A. Incerta Dr. and Dlaily 255 53,557 18,586 41,293 4,019 19,319-
A. montona f. minor
Dr. ani flaily --- 5,255-
A. thermalis Dr. and Daily --

A, e thruAlI I f . majo-nr

Anacy!ata op. I Ne,,eghtni - -- 1.5n2 528 437-
Anacyatta sp. ? H4eneghtni ------

Aphanothezze clathra a
C,. S. West-------
Aphanothece op. I Nag. ------

roccochlorts pe-niocvstig

Cliroococcus op. NHqgell -

f 'ascicularts Leinm. --- 626---
Comphiaphta-eia lcsrs228

Chod.
Ivnithya contorta Leniu. - - 2,122 41,918 107,772 -

C I. flguettt Coaeont - - - - ---
Tlimnetics !emm. - - - 8,509 6,604 1,923-

1.)ngbys op. I Agardh - - 1,756 - --

'Jostoc op. Va,icher - - - -2.448

Oscillatoria anvusttssima
I~s et- - 2,634 6,5n7

0. limnettca Lemm. 509 - 366 ---

Palmogloea protuharanq - 12,2A3--
(M. & Sow.) xle,tz

SIATrIna major Kietz. ---

* Fawtlenophyts
Vuwlena op. Khtr.-------

Travhelomonas vartans - ----

T. volvocina Fhr. ---- 132--
T r achelomnas op. Ehr.-------
z"rAchelomonas sp. I P.hr. -------

tonientified
e'.,glenoIli up. I----- -

I'yrrlxopltyta
Clenodinium op. Stein-------

* Ot hers

- in I~de nt.if ted
pIttoflagellates (00u) (5 130 2,61 1,251 925 524 911

*Total numbher of toxa observed ?3 21 26 27 2S 2R 13

* Tot i number of individuals
per mil11liter 20,721 68,842 41,489 117,620 144,41n 38,550 7,4S7
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C4-12 (l23ldl1fl) Chattahoochee R!Ver at 11.3. Higlhway 27 at Franklin. Ca.. 1078

IStanding crop In orltaniam par cubic meter. 4, present In Insufficient densities to establish

accurate count I

Oas4/18/18 5/8/7 /178 7/13/7R A/17/tN 8/31/78
1i1se 1100 1230 0800 1445 14.3n 0815

Taxa

'C'adoter
AlonE lie hamututa (Rirma - - --

Rosunra lona rcnatrls (0. 10. Muller) 11,00 C-- o
IHosm.nopets delteraI Richard------
Certodaphnia laCtistria Riroe- --

rertodaphntai app. flana
rhydorus aphaer'cus (0. F. Muller)- ----

rhydorus app. Lepach - - -

fj~Lphnia embltua Scourfield ------

T). asevia Rl.ge
n. parvula Fordyce - ----

faphnia (immittire) 0. F. Muller - ----

Otaohanasoua krachyurus (LIeven) - ----

n~. lemchtenherglanim Fischer ------
Fuboamina tuhtcen (lRreho) - ---

"olopedlum glhherum Zaddach - - ----

Ilyocryptus sordfdus (Lieven) - - - --

!.eydiala app. Ktirz -
"onn aicrurs Kurz - - -a--

91Ficy-staffina (0. V. Muller) - - ----

slmo cephaluesaerrulatum (Koch)- - ----

Siocephalus aop. Schodler---- -

Copepoda
6 C~~yclopa hicuapidatus thomasi- - -

S. A. Forbea
r. varicans ruihellua Lilieborg - - ----

Cvernalla Fischer - - -- -

OlIaptoui hogaluasenais - - ---
M. S. Wilson and Moore

n. floridenua Marsh -
;;. mlassippienas Marsh - - ---

p.apIllidus lerrtck -

Fui:yclope app. Claus - - -a--

lleaocvclopa edax (S. A. Forbes) - - ---

Tropocyclope pR axlnus (Fischer) - - ----

Haupi 2800 I 1,000 a

Calanaid Covepodide
ryclopold zopepofltia 4,000 a

Parasitic rCopepoda
Frosailus chautauquaensis Fellows- -

Frgasilus app. Smith------

481



CH-17 021115MO) chattahoochse River at 11.3. Highway 27 at Franklin. Ca.. 191N - Contiviad

note /A7 S/1179 6//78 7/13/78 3/17/78 4/31/78

TIm 1w0 li - 1230 0300 141.5 1430 0615

Rottfr

irachionueansnul*ris Cos@--

m~ b-i-ta ta An Xe ra o n- ---

RI. caly ciflorus Palls@ 4,00 --

R. caudatus Rarrota and Wlaay------

i.ihviansel Rousselet-----
R . auadridentatua iRsrann 4.00 min--

n~. urceolari tle Ir 4.00n
rot 1flbec -app. Marring---

* onochilofdes natans (Seligo)------
oln~~j~deia sp. Iflays

* C~nuchilua .nicor -fM Rouselet 4,000-----

Onte;@uchlant I' nau (Goose) -- -- *

Otgchlanis sup. Ehre.nberg 4,00 ---

rflftntsapp. Rorv Je qt. Vincent -----

t' exartbhrs @pp. Rchr,.trds --- --

'Ke I 6o ttis boatonfense (Rouseelet) -- ---

'CerAtP~ll Sckle!!ri, (G~oose) -----

X . Srassa Ahistrwa 4.n0 --

* I(~~ earlinne Ahitro.
Y.ecafle apo. "ftteach------
'onistyjls app. Ehrenterit a

Notoinmata app. Fhrenerg- ----

Pfityfie pstuus (Muller) - ---

P-. qudrlcnrnljo(Ehrenberg) - -----

linesom hudsonl (Tmaof) -

F;P. truncatum (Levandter) -

P o lyarthre arp. Phrenberg - ----

9trantherins spp. Rr do St Vincent
'ynhata s4,. F.hrenberx 4,000 n

* rrlcho acs app. Lnaarck-----
Trichotris @pp. Naory de St. Vincent----
Rde.11old rot Ifers q m*l0 * 5 ,00

miscellaneous groups
rChaoborua app. tLchtenstein - ----

r thronoesida - --- -

% latracoda - -0 --

Tardigrada

T,)tal number of tax& observed 13 8 5 10 6 2

T otal number of cells per cubic meter 0 ,000 1,000
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cH-12 (02114500) Chattahoochee River at U.S. Highway 27 at Franklin, Ga.. iq79

0 Standing crop In organisms per cubic eter. *, present in insufficient

densities to establish accurate counti

Date 5/S/79 6/13/79 7/27179 9/23/79 9/Z0179 10/17/79 12/11/79
Tax& Tie 12001 1700 50 1515 1130 103n 1630

Cladocae
Alone @pp. Whird 130-
Alonalle hasulata

-CA gI ) - - - -

Romaine longfrostris
illaIer) 17n S 20 260 100

Nossinopsis deftersi
Richard -----

Cerfodsphnia lacustris
Ri rge------

Ceriodaphnia
$pp. Dana-- ---

Chydorus sphaericus
(0. F. u ller)------

Chydorms sp,P. L~each------

flaphnia aubfigun
*Scojarfield - - - - - -

D. lsovie P~rge - - - - -

n*parvuls Fordyce - - - - - -

O1aphnia Opp.
n. F. Muller - - - - - -

fliasphanosome
hrachyurum (Lieven)------
0). leuchtenberglanum

F1ischer------
* Pubossina tubicen

Ilolop Ltus phe! -5!Z'
?.adach------

!lyocptus sordidus------

leptodora kindt11

LeydRIGa leydigi

* - t~~eydigte @pp. Kurz-------
1Eoina aicrurs Kurt
Plearowus denticulatue

irote -

Scapholeheris kingti
Sars

Side crystallina
(().- V. Miller)

Stuocehalue serruistue

Stwocpalus spp.

Cope poda
a.. Cyclops bicuspidatus

* thomes S. A. Forbes io --

C. var'cana rubellus
Lili g X -

C. vernalie Flscher *--110 -

2liaptomus boxalusensis
HS. Wilison and Mo-ore --

D. florlanus Marsh -

Harsh - - -130n

Upallidus Hlerrick----
fucyclops @pp. risus ------

Tro pOs prasinue

Nauplil 2.430 C43n 170 1,810 1,050 100
Catanoid copepodfds - - - - i0

*Cyclopoid copedodids 1,310 140 170) 390l 260 i00
"arpacticoila - -- - 260 -

parasitic copepoda
RraiLchaut augusnsi

7*1 low
Irislus $pp. Smith ------
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CH-12 (02311500) Chattahoohee Rtver at P.S. NInmar 27 at Prav&11a, Co.. 1079 -Camtimood

Pat* 5/s/74 6/13/79 7/21/79 R'21/79 9/20/79 10117179 12111/79
Team Tim 1200 17009 1500 1s1s 1130 1030 1630

Aeplameboa *pp. Coms
1rachiciwa ampalaris

S doa -" S20 190--
S . bidautata Anderson - - ---

k. QUP-seiTeuis DsAay - --- 110
ii. ca1lciflorus Patia -- - --

S.caudatue
flarrtos and fladav -----

fhavansanala Woumealot -----

i. qa-nrtdentstus Ronann-----

a . urcoolarta M~uller 750 - -- 3.160 30
* Collotheca Opp. warring - - ----

* Conochiloides natans

* Canochiloides app. 4lava ----

tonochilus untcornia

flipteuchlants oropatula
*T~qSue a - - 140 1.010 790

01pleuchlents
app. dle Reauchamp - 1,060 140 - -

Fuchlento @pp. Ehrenberg 190 -- - 260-
V IlIfnia spo.
Rory de St. Vincent - ----

Castropug tste Imhof -

* Wxaribtra sup. 'Schmar~A - -

ic11cota hostonlensto
* (iamlt) - - 10 70

* Keratells cochlearl.

It. crass& Ahlatrom 370-----
- ~ ~ . earlina. Ahistrom - ----

- . ~. va!sa (FhrenberiM)-----
lecane @pp. 41trach - ----

4on atyla app. F~hrenherx - - s0o 30
* otovowts app. Phrenherg - - - - - -

Platytus patolus (Mluller) - - - - - - -

P. guadrico nis
* (Ebranherjr) - - - - - -

*Ploesom hudsont (Imhof) - -- - - - -

P5. truncattm (Levander) - - - - - - -

Polyrthra app. Ehrenberg 560 - - - - -

Pamfpiio~l auicata Hudson - - - 260 - -

Ptygura app. Fhrenherm - - - - -

* Stnantherfna
Wory dle St. Vincent - - ----

Synchaets spo. E~hrenberg - 520 ---- 130

% T ' lb ... a cYL indrit Ca
(Imhof) - - - ----

Trichocercs app. Limrck 1,310 520 50----
Trichotria app.

Rlory doe St. Vincent - - - - - -

Ralelloid rotifers 370 520 530 340 640 1,510 420

*Miscellaneous prouspa
Chaoborus app.
Lichtefatein - - - - -

Chironomide - - - -

"setracola - - - - - -

0 Tardtgrads - - - - - - -

Total number of taxa
observed i 5 i6 1

Total number of
-individuals per
cubic mater 7,650 1,120 1.530 1,190 5.690 7,100 1,10
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Ot-11A (023-0570) ChatLeheodi.. River above Niew River. naer Corinth, Go.. 1979

Iltandinit crop to organie aaPar cubic aser. *. present in Insufficient

Date 5/4//9 6/11/79 7/27/79 8/21/79 9/201/79 1(1/17/79 12/12/79
-t welen 1600 16001 160(1 133(1 0830 0945 1300

CI bIocere
'done app. Baird---
Alonalla hamleta

Rosains Ionglroatria
(0P~~T F230 1 2(1 43n1 160

Roastn eta dolteam
Richat --

Carlodaphnis lacustris
RNIrote - - - - lio

Ceroda;:hnla
app. Ona - - - -

Chydorus app T~ah--- 
-

.cF rW ld- - - -
Cty. ru opavi Lreach - - - -

. avula Fordyce 60--- 
-

tbaphnia app.
0. F. Muller - C .--- 4n
Diaphanoas
brachyurum (tLieven) - --

1). !auchta nberginnue
wt Ocher -- ---

Ruboami na tubicen
(RHreha) - ---

Holopedlus gibberum
.adda-ch- ----

I ivocryptus sordiduc
(Liven) -- 8

lteptodora kindtit
(Po ck. 11 ---

Leydixie leydiai

I~ydtgia app. Kurz
4oina cicrura Kurz---
Plettroxua dentlcnlatus
R1 rge 4n
Scapholaeria kinRI
sars
Side Erylt a I tia
Co.T F. Muller)-- ---

Slao chalus aerrulatua s

Simoc!phalus $PP. 
ASchoditer ----- 6

Copepods
Cycilope bicuspidettia
thomai S. A. Forbes 90-

C. vartcans rubellus
1.111 leborg -*---

C. veraha ?lecher -- 40-

ilaptomac ogalisenalc
M . . Wilso Ant.. i WT oore -----

D. florldanuc March----C-
0.. mitel.alppienals
March l 30 n

* II~~. palliduc Herrick- ---

-. 7 Plicyciopa app. Claus - 61a
m4esocyciops edax

<(*A. Forbes) -a---40

___ aip praciflus an- - 80an 8
Naaii570 750 1,260 510 750 510 280

Canni cpeoid -C- - 110 90 -
* yclopold copedodtdo 110) 110 1,020 120 320 a360

JOIetpacticotdo - - - - 4A

Paractic copepods
Frgaai lus chautalmguancic

Pat IOa- -----

Eraaciluc app. Saith ------
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CH1-IA (n213957) Chattahoochee River above New River near Corinth. Go., 1979- Continued

noate 5/l/79 6/13/79 7/27/74 R/23/79 9/20/79 10/17/79 12/12/79
Tax& Tim 1600 1600 1000 1330 0830 0945 1100

Rot tfara
Asplanchna @pp. roeee V0 250 - -210--

Irachtonus anitularte
rosese - 21.0 - Ila

A~. bfdentata Anderson --- 40---
R* udeasetinenaim fadaY - - -- -

fi. ca1yetflorus Pallas - - 430--
W. caudatun.
-Barrios and fladay - - R0 120---
B. havanaeneie Rougeelet - - C---
R. quanridentatue Hermaann - - An - --

9urceolarls Muller 510 - - -110 4.170-
dollotheca app. Harrtng - - 90 -

Cnnochilotdes natana

* Conochiloidee app. "lava - -a40 110 --

(oochilue unicornis
* R~maaelet - 2,61n 2,76n An 4,92n 1,190-

fllpleuchlants propatuls
( ~ase) - - ---

* '-pleuchlenani
app). de Beauachamp - --- - - -

* Fitchtanis app. Efirenberg - - 0o 260 60
ffi -na aTspp.
Rior-y St. Vincent - 130 90 - - -

*Gatropus stylifer Imhof - - - --

OPexarthra a9pp. 9Schearda - - -- 540 --

I Ielltcottia hoatnnienale
Tiousaclet)- - 110 On-43 - 90
Keratella cochliarfs
* (Cage.) - s0on--

X. craea Ahletroa 110 240 - ---

* K.earltnee Ahietrom - - - 110--

K. Talia (ehrenberR)-------
* Icecane app. Nitzsch go -9

monostila app. Ehrenberg -----

oisesar @pp. Phrenherg ------

Platytus patulus (Muller) ---- --

Ploesows hudsont (Imhof) -----

IF. truncatus Tevander) ---- -

liolyarthra app. Ehrenberg 290 250 --- 90 N0

Pano holyx sulcata Hudson - -----

Ptygrura app. Ehrenberg - -----

Sfnantherina
goray tie St. Vincent - -a 120 - --

* Syncheta app. Ehrenberg - 750 -- - 170-
fi Trchocerca cyltndrtca
(Imhof) - - --- --

Trichocarca app. Lamarck - 130 -- 110a-
itchotria app.
Rory de St. Vincent - - - ----

Rdeiloid rotifers 140 630 240 N00 o

Miscellaneous groajps
Chaaborus app.
'.Ichtenstetn -aaaa--

*Tardigrada -------

Total number of tx

oh-6~ 21 2 s2 61
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04-10 (0)21M714) Chattahoochee River at State Highway 219, near La~range, (a.. 1978

fSiemidinx crop in organism per cubic meter. *, present In Insufficient densities to establish
accurate count]1

Daes 4/17/711 5/2/7R 6i/S/71 7/12/7R R/16/79 R/29/78
.Tlm 1530. 14.00 1300 0945 1315 1035

Alonalls haulats (Hirge)---- -

hosmina, ngrati (n. r. Muller) 6 aa- a
Romopsla delteral Richard - --.

CerloJs1:Eia lacut-iti Rirge & a
Ceriodaphnia app. flana--a--
rhydorus aphaericus (n. F. Muller)------

* Chty-dorus @pp. L.each a a---
flaphnia amli-um Sc.ourfieli-a----

*laevto lrge------
6l. parvula Fordyce 1,000aa---
fapinta V~m~r)0 . Muller a

* flla~Diphanosoua brachyuruu (Lieven)-- ---

n. leuchtenherelanum Fischer - a Ia o

Ifolopadiumglhherua, Zaddach------
llorPtus sordidtis (Lieven)-- -a-

I.evdigia a pp.-crz -UT

"uotna micrura Kurz - -a 2,000 a ,00n
%da crystallina (n. P. Muller) - ----
Slumocephalus serrulatus (Koch) - --- C-

~1oepaua ap. :hodler - -----

Copepoda
Cyclops hicuspidatue thoisai- a -a-

S. A. Forbes
C. varicana ruhellus Lill1jeborg a

v. yaaha Fiacher a a-
* fl~~iaptomas hGonalimeens---

M. S. Wilson 4nd Moore
0. floridanus Marsh
N* uaslsipplentLs Marsh- - - --

n. pallIdus Herrick
* ucvclopo app. Claus a---a-

'4 !EaoYClOPG eflax (S. A. Forbes)a-aaaa
Trpcylp pasinus (Fischer) a

*NauplI 10,000) 1,000 1,000 C 4,000 2,000
Calanoid Copepodids e
ryclopoid copepodids 1.on i,oo i,nn

Parasitic copepoda
Prgasilus chautauquaens Follows---
Ergaalus app. Smith--- --

487



- - ."-in (02118710) Chattahoochee River at State Highway 219, near La~range, Ga., 1978 - Contiued--

nate 4/17/701 S/2/78 6/S/78 7/12/73 *116/73 6/29/78
Timn 1530 1400 13"0 0945 1115 1015 .

Taxs

Rotitfers.:
Agplanchna opp. Goes* 2,000 2,1100 2,000 a

P! blchonultangul ris Cases a

*F a. bot a Anaraon -

~.calyciffliBs Pallas 1,000 a 4,000 --

3caudatua Narrate anAD outay - - C 19,910A 5,000 17,000

- .havansonsta Rousselat 0

R. uadridentatus Hermann C ----

R . urceolarla Muller&
iCofro-tiic -sop. 14#irring *C - &

Conochiloides urn. 'Hay. I'nro * 1.000 - - 2.00n
Conochilus unicornis Rouseelet ?O0* 19.00w 35,000 10.000 25,000
IiT_1eiucia n!siW,-jatula (Cosine) - - ----

Fitchiants app. PFhrenherg
* Ptlints opp. Rory do qt Vincent a a

flexarthra app. 5Schinarda -- 3,000n 1,000
'eflicotta hostoniensiu (Roua-elet) 1,Af0 C- -

veratella cochlearts (Coase) * ----

K(. crasea Ahlstrow* a 2.000 -

* 'C. earlinae Ahletrom- --

f,-ecune p. Ni t,.sch- ----

mionoatyls app, Phrentherg- a ----

tjotomuta opp. Fhrenherg - --

* Platy iae patitlue (Muller) -- a--
P. quadricornia (Phrenbe-g)- - ----

Ploeor-ea hudacni (Imhof)
P. truncaeitumTLevandler) - a- --

* Poly7arthra app. FPhrenberm 1,0)00 2,000 1,000 3,000
*Sfnantherina app. Rorv die St. Vincent- - a-a

'Snchaets app. Fhrenherg io a 2,000 1,000o 2,000-
Trichocercs app. Lamarck a 2,000 1,000 1,000

* Trtchatrta app. gory de St. Vincent- ----

* idellotd rotifersaaa- -

miscellaneous groups
* 'haoborua app. Lchtensteina - a-a

- htronouttla
Ostracods

* Tardigrada

* Total nuaber of tax& observed 26 30 27 26 33 20

Total mmber of cells per cubic neter 20.000 1,000 31,000 711000 26,00 5N3,000
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GlN-tO (023311710) rhattahoochet River at State Hitghway 219. near tar-range. Ga., 1979

[Standing crop in organisms per cubic meter. *, present in Inaufficient

densities to establish accurate count I

Date 5/4/79 6115/7. 7/27/74 8/24/7q 4/20/79 10/17/79 1:/12/79

T axe Time 1800 161S 1700 1500 1300 0800 1600

C ladocera
Along Opp. Baird---- --

Alonelle hamulae
(Rirge)---- -

Bossing lonpirostris

(0l. F. Muiller) s10 260 21n 40 4O0 60n

Richard -

S!!jrIodapnIs lacuatris
Wirge -260---

,Ertodsphnia
app. Danea -- --

Ch ydorusa ! IA us
(0. F. M* - - - -C A

* ~Ch~dorua @pp. Leach----
Yaphnts euhigua

Scourf leld -----

D. laevis Birge ------

5l. pervula Fordyce -------

0. 7. Muller - 26n - --

Lg aphnofoin 90 20 ,6
brachyurum (Leven)-7021 1,0-

n. leuchtenhergtanum
Fischer-- ----

Pubasaina tubicen

"olopedium Elhheruu

11vocvl.ns sordidus

Leptodore kindti
(Focke)-----

Leydixis leydixi
TScthodle-TF- - - - - - - -

Leydigia app. Kurz ------

'
4
oina micrura KCurt - 62n 1,560 -

PleUroxuC deticulatum
irote ----- 

-

scapholeberiB kinx1
Sara - -----

Side crystallina

K' P. Muller) ------

Simocepholus serrulatus
(Koch)---

Stmocephalus spp.

'Arodle r---- 
-

C op. poda

thsai S. A. Forhes 610- --- C

r. ;a-Riesna rubellus
_Ll IeI*horg -- -

C. verrelis Fischer *CC--30

0.Floridanus- ?arah. ----

n. !tt &eppelI-

- . marshi - --

0. E!Ilidus Hlerrick -------

VFUcVclopC Opp. Claus ----

(S. A. Forbes) --- --

oe!ISO prciu On 41 - 3n

Mauplt 2,320 6,04.0 3,530 310409 7

rxlanold capepodide - - - - 280 -

*Cyclopoid copedtodtdo 1.210 2,370 1,870 1,Sh0 830 450 250

Harpactteoi.I --

Parasitic copepodsa
Froesl ue chautsumusensis

Kroilve @pp. Smith---a
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CH-10 (02338710) Chattahoochee River at State Highway 219. near LaCrange, Ca., M29 -- Continued a

Dlate 5/4/79 6/15/79 7/27/7Q A/p4/79 9/20/79 10/17/79 12/12/79

Taxea Time 1800 1615 1700 1500 1300 0800 1600

* Rotifera
Asptanchna app. rosae - 1.940 2,400 140n 30
Brnchi onus anguarts

Coe-530 1.040 6,03n 140 - -

R. bidentata Anderson - -----

Ibudapeattnensis faday - - --- -

8calycitlorus Palteas - - 1,040 -280 --

8.caudatue
Parrtoe ane' fadav - 14,720 28,410 43.29n 14n 90-
1. havanaensle Rousnelet - - 210 - - --

~quanrtdentatus flermann - - - 220 -

8urceolarts 
4
uller 300 - - - C540-

* COllotheca app. Harring: Io0 - 4?f0 140 90
ronochiloides natans

r onochiloides *pp. Hiava 100 - 2,280 1,140 280 -

- onochilue unicornis

- is -ee 10 1(1, I 780 24,69(1 32,131n 16.24n 1.410n

7copse) -------

Of pleuchiania
snp. de Besauchamp - -----

Fuchlanie app. Ehrenberg - - -*140 - 30
F I Ct7nfa app.
Itory ci St. Vincent - 2,610 1,660n 410 180 6n

r~stropus stylifcr Imahof - - 1,450 - - --

- Pecarthra app. Shmarda --- 4,020 960n

*kiilicottia _____________

ff(o-usselet)- 100 26n 21G, jg - 809
Keratells cochlearts

*((7098e)- 105- ---

K. crarnes Ahiatrom 610 3,940 A30 -C90 60
1K. earlina. Ahletrom - 260 - -- - 60

* K. valsts (Ehrenberg) - - 210- 280 - -

Lecane app. Witzsch - - - - - -

'onostyla app. Ehrenberg - - - - - - 3n

'Jotocauata app. Fhrenherx - - - - - -

F* P lyue patulus (Miller) - - - - - - -

*P. juadricornis
(Ehrenberg) - - - - - - -

Ploesoma hudsoni (Imhof) - - - - - - -

6. -tr-.incatua (-evan-1er) - - - - - - -

i Polyarthra @pp. Ehrenberg 200 5,520 1,250 220 -270-

Pompholyx auleata Itudson - -----

11tygura app. Ehrenberg -------

* Sinantherina
Itory de Sr. Vincent - - 620 670 - - -

Synchaeta app. Ehrenberg 710 16,290 1,87n 220 140 1,610 30
Trfdlocerca cylindrics

*Trichocerca @pp. Lamarck 100 1,840 2,700 2,230 140 n
Trichotria app.

* Rory de St. Vincent - - - - -- -

RHIelloid rotifers 200 -- C*90 230

Miscellaneousg grotpa
* (- oborue app. -

Lichtenstein- CC---
rhironomids

fAstracoda-------

*Tnrdhlgrada----- -

Total number of Cae 2 1 1hohnerved to 22 23 262111.

Tontal number of
individuals per

*c~thic meter 7.17n 69,640 77,840 98,170 21,490 5,560 1,160
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-cm-ol (n2338720) rThettahoochee River (rity of Larranve intake) near Larrange, ra., lq7R

I Standina crop in organism per cubic seter. 6. present in Insufficient densities to establish
accurate count)

flat@ 4/12/7A 5/1.179 6/l/711 7/11/7A R/17/79 A R24 70
Tax& Tim 1400 1245 1315 1345 0930 1415

* (ladocera
* ~~Alonella hasu!&a:a (Rirge) -----

* ~~Ressina l;;s-&iro!trls (0. F. Muller)aaa-aa
%osinopeis deitersi Richard------

* Ce~~rriodAphnia lacuatris Wirge---aa

reriodaphalo app. fnne--a
* C~~fhydarues phse ecs (0. F. Muller) ----

#'hydorus Ilpp. I:ea-ci

Laphnlat sabixua Scourfteld aa--
* n. laevis 11irge

ni. parvula Fordycea-a---
* f~~aphia T'sisture) 0. F. Muller---a-
* !t~1aphano o brachyurum (Lieven)-- -a-

tlui enherqianum ?lecher -aa-a

* ~~Fuboamins tubfcen (11rehu)----a
* li~1olopedium gthherum Zaddach------

9 y~oc ryptue sojr dds (Lieven) -- aa-
ILeydtgia epp. Kiorza----

- oina micrurs Kurz 1 ,000 1,000
Sidiacrystalline (0. P. Muller) --- aa

,S,,1,ph1~aalus serrulatus (Koch', --

P.mo epau ip p. Schodler------

Copepoda
fyclops bicuspidatue thomasic-a

S. A. Forbes
C. varicans ruhellus Lillieborg------
C. yaah Fischera-a- -

- fl.aPtoNM bgaltisenais-- -

M. S. Wilson and Moore
0. floridanus Marsh----a

* ~~T). aississippiensis Marsh-- -Sa

il. palidus Herrick
uc I lopie app. Claue

* ~~Mesocyclovs edax (S. A. Firbea)a-*aa
- ~~Tropcylos Rasius (Fischer)a-aaaa
-Naupiti 1,000 1,000 1,000 2,00n 4,000 2.000

Calanoid Copepodin -aa

*Cyclopold copepodids 1,000 * ,no 1,onoa

Parasttc copepods

krga silua chautauqusensis Fellows- -- aa

Ergaailue app. Smitt'--
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C14-n7 (0233872n) Chattahoochee Piver (City of Larrange intake) near ta"range, Ga.. 1978 - Continued

flate 4/12 /70 5/4/7R fi/1/78 7/11/7R 8/17/7R 8/2q/70
Tme1400 124S 1315 1345 0930l 1415

Taxa

Rot ifae .-

Asplanchns app. G~oes@ 2.000 1,00t, 1,000 1,000
Brachionus anguilari. Goose - -- - A,
8. bidantata Anderson - a
icalycIfloru9 Patls 14,000 * 6000 - --

Rcaudlatca Rrrola and fladay - -* 4,OC 1 13,000 15,000
i.havanaenala Rouseelet--- -

8quadridentatus Ierm.inn *----

* 8. ~urceolarta M
4
uller ----

CaX~lotheca app. m4arring--a- 1,0-
Conochiloides natans (Seligo) - - 4,000 1,000 2,000
?con-ochltloides sop. Illayse - - 2.,000
Fonachilua unicornis Rousselet 5,n00 24,000 43,000 17,000 24,0fl0
DfieuchlsnT4 rt~ (Cose) --
Fuchlanta app. Eh~renberg - ----

~'iL~t!ns app. Rory de St. Vincent -- **-

Ihxrtt pp. Scmra--- 3,000 1.000
Ke11icotia hoatontens (Rauseelet) 100* 1,000**-
Keratella cochlearla Crosse) -C-*-

i. earlinse AhIstro,---
LecAria app. Nf tzsch
Monostyla app. E~hrenbe~rg------

'tomsiata aop. 1"hrenherg*----

Platyis E!atuus (Muller)------
.quadricornla (Ehrenberg)----a-

P loeaoa hudgr nt (Tmhof) - ---

P. truncatum LevanIer) 1. j000 - -

folysrthra sp,). Ehrenberg I,onf0 - 4,000 1,000*
Si1nantherina -4op. Roryv de St. Vincent - - 1,00 - -a

* Synchacta app. E~hre~nberg 4,0 * - ,00 2,000
* richocerca app. Lamyarck Orin 100 2,000 N

% Trichotria app. Rory de St. Vincent -*--- 1,00
Rde I oid rot f(r Fe r. A -

Mlacellaneous groupsa
('haoborus app. Lichtenstein a
Chironouids -A,--

nstracoda &

* Tardierada s

T
otal number of taxa observed 26 20 29 25 39 24

Total nmbuer of cells per cubic meter 29.000 2,000 36,000 65,000 43,000 57,000

4

492

.1 .V* .



04-07 (0233972n) Chattahoochee River (C'ity of La'range intake) near Lc'rrange, Go., 1979

.IStanding crop In organisms per cubic water. * present in insufficient
densities to establish accurate count)I

Date S/S/79 6/15/79 !/27/74 R/24/79 9/20/79 10/17(79 12/12/79
Teax& Tim 0900 1600 1430 1300 B330 1300 1700

Cl adocera
Aloe *pp. Itaird-------

Alonella hamulats
011 rge) 30 ---

%osmitna longirnetria
~T.F. H--1-1iy 1,000 1,020 Srin 410 46nf
Roainopeis del terat
Richard - - ---

Certodaphnia lacustria
"Irge 680a -a-

%pp. Tian& -- ---

Chydorus tcu

Chydorus app. leach-------
faphnis amblgua

nl. la~vIa Dirge- ----

6l. parvula Fordyce - ------

flaphota app.
n. P. muller 250 1.030---a-

hr!a;hyurua (1.1eve n) - 1.170 840 1,29n a-

nl. leuchtenbergianuu
Plicher - ------

* uhosuitubce
(Cr-eha) ------ -

Holopedium gthberiss
Zad-iach-- ----

II yocryptua sord idoa
(Cftven)

Leptodora kindtii

tLydlia leydigia
(Schndler)------

Leydigta *pp. Kurt ---

4oina aicrura Kurz -- 2,24n 2,370a--

It rge- --

%capholeberic kinRI
Sa ra s

Si da crystallina
(6. F. Muller)--- ---

S1 hal s errulatus

Simocephaluc app.
Schodle.r------

Capepoda

* tho ali S. A. Forhe 750 4 0

C~. vartcane rubeliata
1.111 teborg

C. vernalts Fiacher -340aaaa-

m4.S. U!'won and Moore -------

0. floridanus Marsh---a---
n. mississippienuia

nl. pallidus. lierrick-------
",sIcyclopa @pp. Cilus lin - --- -

uesocyclope edax

FS orbes) 340 560 220n

Tro S.o~ prasinuc
(Plcher) -aaa s

Nanplit 7.130 15,370 8,680 5,183 2,680 3,470 320

Calanoid copepodlds -a -a--

6 (yclopoid copedodiuia 1,000 6,150 5,n40 3,020 1,340 1,730 l4n

OVA rPACt icoida - ------

* parasitic copepods
Pai lus chautaugusnets

Frxscilus app. Smith---a --
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- -C14-07 (02338720) Chattahoochee River (City of La~range intake) near Larrange. Ga., 1979 -- Continued 5.4

Pate 5/5/79 6/15,7q 7/27/79 V'24179 9/20/79 10/17/79 12/12/79
* Taxa Time MW00 1400 1410 130n 1330 1300 1700

Rottfara
*Asplanchna app. Gosse 7 . Afin 1,q60 --.-

Rrachionu. angularis
rioses- 2,240 860- --

R. bidentata Anderson-----
* P. ~budapeatinenats fladay ------

* 8.calyciflorus Pallas l ,n30 3,360----
* 8* caudatu

Barrios ani Tladay - 45,770 23,52n 22,870 890 n
R. havanaenais Rousselet - - 280 ---

". _quanrtden1,ts lernann 130 - -

R. urceolaris mtiller 250 - - -*- 40
Collotheca app. lIarring IRA - 940 1,080 450 4,040 -

*Conochiloidas natana
-(Seligo) - - - 2,160 - --

Conochiloide! app. Hlevs 380 3,030 392 75,940 1,790 870-
onocilu uncornto

Roisaelet 750 48,850 62,440 - 55,340 19,920*
nipleuctlania propatula

DI euhaa
app. die Beatichanip ------

FPuchlants @pp. Ehrenberg * 0
ilinia app.
i 
8
oryde St. Vincent - 4,100 840 * -40

r astropus stylifer Imhof - R40- - - -

fexarthra app. qclhmarda - -9,490) 2.460 1,160 -
Kelicottia bcatontenais

TR-otusaelet) 130 2,lq0 1,12n 1,510 450 7,220 70
Keratella cochlearts

(6oasse) - 4,10n - 1,73n -

K. crasaa Ahiatrom 2,250 13,660 *a3.75C

* K. earlina. Ahiatros - 1,030n
K.valga (Ehrenberg) -- 2,240n

TLecane app. Nitzsch-------
* Ponostyla @pp. Ehirenberg ------

Notamata app. Fhrenherg -- ----

Flatyf-us patulue (Muller) ----

P. quadricornia
(Ehrenberg)--a----

*Ploesoma hudsoni (Imhof) -- ----

P runcatum (1.evantler) - -280 220 -2q10 -

Polyarthra app. Ehrenberg 250 10,250 1.6A0 220 *4,330 40
* npholy aulcata Hudson 130 --- -

Pitygura app. E~hrenberg -------

SI nanthertna
gory de St. Vincent - - - -45n

Synchaeta app. E~hrenberg 2,000 22,200 1,680 1,080 2,010 15,R80-
Trichocerca cylindrica

(Imhof) - - - - --

Trtchocerca app. L~amarck 130 2,050 5,320 5,610 --

frichotria @pp. -----

Rory de St. Vincenta --
R dellold rotifers 130 340 -a *290 an

Miscellaneous arotipa
lhaoborua app.
Lichtenstein --- aaa-

r Chtronomids

nstracoda---- --

b. Total number of

tAxa observed 21 26 2R 30 23 22 13

'2Total number of

ndi vidisals per

cihic meter 17,200 190,990 126,952 133,Q80 67,860 64,680 1,270
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Og1-OSA (0231919n) Chattahoochee River at State Highway 701, near Abtuttsford. (a., 1978

IStanding crop In orstanisas per cubic meter. *, present In I-%sufficient densities to establish
accurate count

noato 4/12/78 5/3/7A 6/1/18 7/11/78 8/15/78 8/30/78
*Time 1200 1030 l01s 044S 1020 Isis

*.Taxs

* Cladocera
* ALonela hamulats (Rtrxa) - - ---

* Iuns 1 gro to (0. T. Muller) a 1.000 1.000 - 1,000
Rosminopste dulitersi Richard --- aa-

ar~odahnla Iacustris RirR*-a
0~roahnia app. flatma --- a--

rhydoruas ephatirlcus (0. F. Muller)------
Chydorus spo. L~each
YPaphnia a"b(RUa Scourflelda-a--
0. laavIG Ririd--a

* P. ~parvula Fordyceaa--a
Dlaphnis a itu tre) n. 7. Muller -a 101
pLtaphanosoi!s brachyurue (Lieven) -----

r,. leuchtenherelantim ?lecher - 1.000 a 3,0o0 1,1100
* ~fubosmtna tuhifcen (firefux) ------

* 'olopadius Ffhnerum 2addach - -aa--

Ilyocryptus sordidus (Lieven) ------

1Isydtxia spo. K(urz-
!4oins micrura 'Xnz - a 2,000 1,000
SidA crystallina (0). P. Muller) - ----

Siuvocephalue serrulstus (Koch) -a----

!'Iocephalub epjp. Schodler -----

* Copepods
Cyclps iupiau thomosi-a---
S . A. Forbes

C. varicans ruhellue Lill1jeborg
; ernalitos fischeraaa-a-

(11aptomus hoxalusensis--a---
MI. S. Wilson and Moors

11. florldanuis Marsh ---

sl. *i sesi ensis Marsh aaa-aa
- fl. pallidus Merrick

F-Ucyclovos spp. Claus
Msocyclops e~iai (S. A. Forbes) a - 1.00 aa
Tropocyclops prasinum (Fischer) a--aaa

*Nauplli 1.000 1,000 2,000 * 10,00 3,00n

* ~~Caldnoid CopepodIds-aaaa-
Cyclopoid copepodida l'o a iooo 2,000 1.000

Parasitic copepc~da
Friasilus chautnuousensis Fellow&--
Ergasilus spp. Smith-a- -
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CII-OIA (11 iqn%0 rhatLahuorhee River at %tate Hilghway 701, near Abbottaford, Go_, 197A-Continued

nf a t 4/1217A 5/1/'78 6/1/74 7/11/7R R/ 15 /78 it R 0/74
T e1201) 1010 101 (94 102n Isis

RottIfera

Asplanchns app. 'rosse fi,000 5,00I 2,000 * 1,00
9_r a hIonus angtilaris rosse -a- 1,000 2,000

R. -alveiflorus Pallas 15,000 5,000 1,00 --

H*cuitm R-,rr.,ls and Darlav 7,000 1I 0 . onr 6,n I~nnn
?j. h.tvnaenafrq Rouselet---

Hquadrirentats_ 'erann %
Hurcenlar,s MulIler %

'"ollatheea tinp. Ilarring- CCC

Canochiloides natana (Seligo) --- 1,000 8.000 -

(onochiloide" sonp. Hlave -,0 - 3, 000
Fon',chlfus unlcarnia Rouseelet 8,000 5,000 23,100 4,000 60,1100 26,000l
rp rIpleuchlanta propatule (C(aaae) - - ---

* tuc~hlania app. Fthren herg------
~f IlInia app. Rory de St. Vincent C 1,0-C-

Pexa-rchra app. Schraarda-- *C*

'elltcattia hostonienas (Rousselet) 1,000 C-C

K eratella cochlearia (Cosse) ***Ca

Kearitnee AhIatra. - *---

Fecane app. Nitzsch
M~onoatya app. Flrrenrberg -----

Notonuuata app. Fhrenherp -a----

P latyisa patulus (MUller) - -----

* P.quadricornla (FHhrenberg) - ----

9 laeanm hudgoni (Tmhof) - -----

*P. truncatum (tevandier) - - *C 4.0 *n(

Polyarthra app. Ehrenberg 2,000 1,000 1,000 C 1,00
9 Inantherina gpp. Rory de St. Vincent - --- *

S Yna sta app. Flirenberg 200 300*C 1,000) 1,000
rrtchocerca app. Lamarck - 1,000

* Tichotria app. Roary de St. Vincent------
HjelI laid rot f fe ra s

miscellaneous groups
Chaobarua @pp. Lichtenstein-- ***

Ostracada-----

* Tardigrada

Total number of tax. abaerved 20 31 36 ?4 32 25

'rotal nmher of cell. per cubic me~ter 16,000 23,000 45,000 6,000 102,000 3q.000

0
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04-OSA (0?13t9140) (rhathoochee River at State Ifighway 701. nerr Abbottafort, Ga.. 1979 -- Continued

Dlate S/4/179 6/15/79 7/27/79 8f24/79 9/20/79 10/17/79 12/13/79
Tans Tim 1230 120n 1245 1030 161nl 1500 1Cmn

RatiUcla
* Asptamchns OPP. Goode 3,160 6,4.9n 920 -200 1.670

Urachins ansguLaria
roea- 2,16n 10,250 2,24n o00n

R. bideatata Anderson ------

S. but~~j~aaaa flday -------

c. c"' iforus Pallas -aa-

Sarriog ant fnoddy - 41,680 1S.,SAO 2.610 2,300 1,120
R. havannesuia Snueselat -430 -- - - 7

P.gariattu 'rmann ------ 20
It. urceolarta 14iter --- - - - 60
Collotheca *pp. flarrIns 420 870 410 670 1,470 - 80
Conochi loldee fat aas

Conachilotdoo app. "lava -870 4,72f0 2.470) 1.670 2,230-
6onochilus unteornia

*Rousaslet 280 116,340 21,320 36.520 38,710 132,110 60
* .flpleuchlonta p!ropa L-ula

flipleuchlonia
app,.ite Beauchamp------
Ischlonle app. Ehrenberg -- --- 2n

F'itnia app.
ian it. S.;. Vincent - 11,840 - a * 5o

Gaatropua acylifar Imhof 14.0 - 6,360 - - --

1fjexartjra app. Sc harita - 2,1/.0 - 5,600 2,46n 1,670-
Keefftirotla hoatonlenata
T$Foua-8ik-T) 280 430 Aso 450 2.210 17n

0 Kertetla coctilearta
(6Coga.)W - 5,190 620n 56n 40

K. crase Ahlatroa 840 22,060 - .8920 6

Kearlina. AhIatram - 87n - 1.67n 20
Kvalpta (FPhretiberR) - - 620 -*560

tecane app. Mnzch~ - - - - - -

M
4
onostyla app. Phrenberg - - - - --

'otomato app. V'hrenharg - - - - --

latylue ~5auu Nuller) - - - - ---

P. quadricornia
(khrenberg)

Ptneaom hudsont (Imhof) - - - --

P. truncatus (Levander) - ' 20 - - 3,Q00 -

Polyarithrs app. Yhrenberg 560 15,140 410 2,470 * 1,120 60
Pompholyx eulcata 'ludson - -- - - -

Ptyxura app. Ehrenberg -----

SI nantherina 
2So ry A St. Vincent C-410 - - - 2

Synchoeta app. Ehrenberg 840 7,3A.. R20 1,120 2,090 8.920 440
Trichocerca cylindrica
(luhof) - - - S,380 420 S60O

Trich(Iocarca app. Lamor&t 140 9,520 6,720 2,020 210 1,120 2n
Trichotria app.
-tory de St. Vincent 140 - - - - --

* Idelloid totifara 560 -- 220 -560 23n

Tm
scelltaneous groups

Chaoborus app.
Itichtene ttin-- *CC-

Chi ronomida s

Tardigroda-----

Total number of
tans observed 22 30 28 21 22 28 24

Tntal number of
tn' t vlituala per
z,hibc water 13,580 283,740 80,5i0 91,34n 64,410 176,750 3,8810
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CYI-05A (021"Q10n) rhattahuorchee River at Rtate Righwv lfll. near Ahbottford, Ca.. 1979

Standing crop In orgoolos per cubic meter. * present in insufficient
densities to estAblh accurate counti

ft~e 5/4! 79 6/15/79 7/27/79 1 4/79 9/2nl/79 10/17/7q 12/11/70
Tax& Time 1230 1200l 1245 in 1630 1500 lO(t

Cl alocera
Orna app. gaird - -

* ilonells hamulata

Roeoa lhna lcutria

66. 7. Muller) 1,12n 6,40n 3,030n 1.790 1.050 *67n n
Richard O n A1N2 67n --

rerfodaphnia
* a~~pp. ')an&

r thydarus aphaericus
6). -,HllrF---

* C~i-hdrorus app. Yleach------
naphnia ambigua
-I-W urfteld- ----

n. laevia Hirge-----
". prvula For-lyce aa21n a 4-)
naphniia app.

0. F. Muller 2A0 070 A20 a

b rachyurum (Leven) -410 1,010 2V0 1.260
nl. leuchtenhergianum

F t che r -- - --

Fuhoookina tubicen

*Holopedium albberum

Ilvcrytumsordidue

l~eptodora kindtit
(IF; ocke)

Leydigia leydtgi
(Schodler) ----- 40

Leydtgin app. KCurz - ---

MWnfna mterura KCurz - - .03 2.470 040
Pleuro;;um Wenttculatus

Scapholeberla ktngt

*Sida s!atallina
TT7 F. MHuIle r) ----

Slmocephalus serrulatue
(Koch)--- ---

*~ LMmocephalua app.
§chodler-------

roCpepoda
Cyclops bicuaptdatus

* ~thomam S. A. Vorhee 280-- -2

C. varicena rubellus
* '.l111ieborgt ---- --

*C. yeraah Fischer 140 --- 210 -40

flatou oxalusenata
M IsU~lon and M4oore - - ---

n. floridanus a Iarsh------
6 . mtehiaaipplenals

Marshaa-----

* . pollidus Hlerrick
Cuylp pp. Claua -

- eaqcyc lops edax
* S .Forhexi- 14n 210 a 560n 60

Tropocycopa prasinua
*(Fiacher) -C21n 220 - 560 40

Nauplit 2,570 23,360 5,330) 12,770 9,00)0 1,900 Al1)
*Calanotd copepodlia 420 a- - - a -

* yclopold copedodida 1,120 4,330 1,230 2 020 1,670 1,120 4810
"arpact icotia - - - - - - __

Parasitic copepoda
Ergoailua chautaugumenafa

Follow---
Ermsailua app. Smith------

7-- 498
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(CH-01C (.23MAR3) Chattahoochee River helow Coffer Don. above West Point Dam. 1978

0 IStan.Un crop in organism. per cubic meter. *, present in Insufficient denaities to establish
acc-srate count)

Dae4/10/78 5/14/714 7/10/79 R/14/78 A/30/7A

Ta& ime 1645 il1s 1315 Oq30 200

C I edlocera
Alonalls hMouiste (Rirge) - - - --

Roemsflo loneiroetris (0. F. Muller) 6,000 - 3flfl00 1.000
Roaminopso deftera Richardt - 2.2,000
reriodephnts lacteisris Nurge- -a-

'FjrlodaGphol nn ).a-
rhdorus soheerlctse (0. F. Muller)-----
C-vdorus e-jp.T;ea-ch----
flaphilts auhiblua Scourfield- ---

n). laevis Itirg.--

6l. parvula Fordyce - 1,000 ---
0
iaphr-la (ImmaItire) (). F. Huller -a---

* flt~Daphanosome btachyurum (Liven) - ----

0.~~~~ ~~~ oectnevau icher a aaa
Cubosewln viimhWWc'(ROreha)

'loloudiur g1hrum Zaddach- a ---

T lyssg!ptus Sordiue Woesn) - ---

%loIns wicrura 11rz----

~i~a cryataliiu (11. F. M1.r
Z~socjlu serrialtus (Koch)- - --

Simioepheus ,ip. Schodlera - ---

'opepods
* Cyclops hicuepidoau thomasta a

S. A. Forbes
C. vartcans rishellus Lillieborg-----
r. verw'alls Fischeraa---
fliaptomue hogaliasensts--
Mi. S. Wlson aiid Moore

D. florldanum Marshi
n. mlegisgippiemwaig Marsh-a --

Kl. palf lie. -H iirrik- a --

Fucyclops app. Cims
-~~~ . ~~M'eocvclops edlax (S. A. Forbes)- 100a noa

Tropgocyclogt! Praslous (Fischer)- - -aa

4-41 li I a 4.000 a 4*AAn 4,flon
Calanoid Coupodlala 1.000 ---

Cvc lapold cimep.adIds a 2,000 2.nno 2,000

Paraeltic copepoda
Irgailus cheutauquaeneis Fellows- -

Frgastlus spp. Smith
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CM-olW (O)2 1341R8) Chattahoorhee River holow (roffor Dan, above Weit Point na. 1979 Continued4

Niae I/lnl/7A V/14/7R I/In/il 8/14/78 A10/78
TI me. 1641 Ills Ills 0930 1200

Tat t a

- Airlanchna *pp. raese 1,000 a 1,000 1.000
BRac-hilonue aneurtrs Goose

R. btdontata Ande~rson ---

R. cAlrettlorwi Pallas 2,000 --

Ii. caudatue Harrole and flasday -- --

Ii. hasvanie-nils R .. i elet----
If. quadt~denttua Ile rmhhii n

B r urce ofari "ul. - - -. -

Collotheca %no. Ilarrtnoi 1*fl0A a 00o
Fao(chtIoidea natans (Seltito) - * .000-

* onch~a;-,an'.~ lava Ita - a
ronochilue wilcarnis Rousselet a .000 a a

* flpluchiants -prorpatula (Coese)- ----

~1Unaapp. Brv .4e St. Vincent- - --

* Itiarthra app. Schimarda- -a C
lefffc-tta hootonlenoti (Rousee~et) It .

'(cralla iohlerf ((oi7 - a a *I a

K.CimaAltrom a
f.ecane app. 'JILz,4h

1!onootyla app. 17hrenherg -----

'tatommlats @pp. whrenh..rX --- *-
Platyins patulut; (Muller) - - --

Pi. _uadricor nia (Fhrenherx) - ----

F Poei~ovWhudao~nf (Ivahof) - - ---

* P. truncatum (I.evander) - - 10 C 4.0lfl0
ioti ,hra apr.. Ehrenberg - I.Onn a 2,000 2,000
Sinanthertna spp. Rory de St. Vincent - --- -

* ynchoets spp. F.hrenherg at It a
Trtchocerea app. Lamarck Ita a jon0W a
f richotrisaepp. Rory de St. Vincent- ----

* Adelotd ratifers C----

* 'tscelloneoo., groups
r haoborut dpp. Llchtensteln- CCa
Chtronoolds
O)a trac ooi --

* ardigrads

Total number of taxs observed is 27 16 21 Is

* Total nu-her of cello per cubic~ meter 4,000 21.000 1,000 19,000) 14.0w0
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CN-03rC (02334311") Chattahoochee River below Coffer ban, above West Point Dom, 1974

IStandiiai crop In orianiama per cubic meter. II, present in Insufficient
densities to estahlish accurate counti

Date 1/4/74; 6/14/79 7/27/19 8/24/7q 9/2n/79 10/17/79 121l/79

ri .. ! ~ ~ ?m 1030 1545 10301 09011 1530 1600 1330

ClIadocae
Alones app. Baird-------
Alonells hamlea

M vote)-------

Rosati.& longirost ris
(0. F. Muller) 6.3110 3,080 31) 2.44.0 1,26n 15.620 1,600

6ihii-- 1.440 2,560 4 M --

Ceriodaphnis -lacuatris
Ri ipe lo60 820 - a140 6

4'erlodaphnis
app. flana ----- - 1]0

rhydorus *1haericus

Chydiorua opp. Leach-------
Da!phnf a ambigus

n. lagvia *irlge -------

0i. parvula Fordyce 1,4)6010--
flaphnis *pp.

0F. Muller 900n - 1,070a

nirachyunos m '(1leven) 1041n - 11 140 360-

1). letichtenheraliantis
FISCher ------

Viihosmins tubicen

lolopediurn gihberum
7 a.] Asch SO ---

I Ivocryptus sordidus
Mlteven)------

le!,todora kindtii

leydi sifa .!!14 I il
(S0.iJiie -r) -

I.eydigta app. Ktirz------
"'nine mtcrurs Kurz -- 210 110---
Ple-ur-oigu denticOOLaUS

Scapholebert kingi
';ars

*.Sida crystalli1ne
- F. Muller)-- 360 -

SimoeEhalue aerrulatus
(K(och)---

'Imocephalus Rpp.
Schociler 180RO

rapepoda
Cyc lope bi cu!p1datus

thmatS. A. C-orhee 360--
* C. vartcana ruhellu

LI.IltebaorX
C. yamaha Fischer -a---360

flleptoams bopalusensil
.S.Wilson and Moore --- a

n. floridinue Marsh---
n. alseiasip1.tenste
Marsh 360- --

* 0~~. palldus Hlerrick-----
Fucyclope aPp. Clanms ---

Mea iociclopi edax
(ts. a. orbes)F 1,00 1,030 210 Ill0 2R0 1,780) 230)

Tropyc -P - 21n - 140 a230
(F is-che-r)T

"aJtlit 9,900 17,640 3,00 3,440 19,620 24,850 5,820

CAanold copapodids 160 410 - - - -

Cyclopoid copiedodids 2.520 4,120 1,650 890 5.190 9,590 3,420

. fIi rpact icole - - --

Paraitic copepoda
Fraeeiale h.tuuali

FellIow@

grotasilue @pp. iaith - -110--

* 501
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CH-nirC (112139 IA) rhattabodlee River below~ Coffer Dan. above West Point Dam, 1979 -- Continued

nte S/4/79 6 /14/79 7/27/79 R/24/79 9/20/79 10/17/79 12/11/79
%xa T i no 1030 1545 1030 ()900( 1530 1600 1330

Rottf ra
Adplanchns *pp. Goose 3.16n 2,26n 410 ILO 3,200) 21n
"rachionus ang.ilarts

t-7e- 2.2fi0 a 360
4 . hidentata Anderson - -----

R. N14!peatinenaias faday ------

". ctcflorua Pallas

!arrioa andl Oadav- 1,40 - -

R. havaraenaia Rousselet - - -- 140 -

ronochiloidem fnan

ronochiloides spy.. 1 80va Ia 410 10,520 2.0010 840 710 110

'onochilus unicornts
Rouaselet 9,2fln 5,540 2,,21n 3,80 3.7710 66,080 10,81,0

;)pleuchlants propatula
(Cosse) ---- -

fllpleuchlants
app. de fieatichsmp - ---

Putchianis app. PFhrenberg - -----

F1 PInia @pp.
Rory de St. Vincent - 3,490----
Castropus siytifer Imhof - - 3,71n -

exarthra app. Schmarda - 210 - 1.78n R40 360
*Ketlicottia __tnlni

(Rousselet) 1,980 - - - 1,420 4.45n
Keratells cochlearts

*(roa se) 1an 9,020 4,130 220 140 360 2,850

*K. crasas Ahlatrom 2,520 210 620 220 140 12,780 5.700
Kearlinae AhIstrom - 1,640 - - -

Kvalga (Ehrenberg) - ----

!.ecane Opp. Nitzsch------
"4onostyla app. E~hrenberg ------

* 'Jotousate spp. Ehrenberg ------

P latYL~UA patulus (Mlller) -----

* ~ . quadricornis

P!oesoma hudsoni- (Tahof) --- --

trtincatum (Levanider) -21n 3 220n 5,130
POtvjarthra app. Fhrenherg 990 3,490 620 560 -4,970 4,220

m .P holyx oulcatit Hudson - - - - - -

pt vinra app. Ehre'nberg ------

s i nntherina
Mory le St. Vincent - - - - -

Svnchseta app. Ehrenberg 900 1,030 620 -- 3.910 2,400
lrichocerca cylindrica
(Imo) 14,000 4,900 13,850

Trichocerca app. tLamnrck - 1,440 5,160 330 280 1.420 110
TrIchotria app.
4 ory de St. Vincent - -- - - -

Md.eI,11.id rotifers - 11~1 140

"I,.. el laneous groupa
(hbaohorua app.

* ~~~IIchtenstetn -*C*-

r* Il ronomi do
.racoda------

Total number of taxi
Owejrved 21 2A 19 23 21 27 22

* otal number of
tolividuala par
e .0,1. mter 45,930 62,810 64,170 31,760 38,810 149,580 42.890 I
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APPENDIX D-4

Temporal variation in benthic invertebrate standing stock at stations in
and downstream from West Point Reservoir, 1978
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CH-12 (fl?33A5n0) Chat tahoocbee River at uI.S. Highway 27. at Franklin. Go.. 1978

(0, Organ... -)or square water of bottom material: t.
organisma per'square meter of artificial substratel

Dote 7/13/76 8/17/76 9'15/78
Tim 0a00a 144011(t

* Arthropods
* Insects

Diptera
Ablabossyi Jahannew 517-
Urillia Kieffer - -
Cricotopus Von der Wulp 1250 -192

Indochironomus Kieffer - -

lukiefferial1e Thionemann 86-
CI!t~d ~ Kieffer - -

I______ Meigen 86 - 36
Lienochironomus Kieffer - 12
Parachironomus Lent - -
Pbaenopseetra Kieffer 43 -
Polypedilum Kieffer 215 -42

Psectrocladius Kieffer - -
* h -eotanytaraus (Rause) 344 -1164

Simulium Latreille 9,17 -456

Stenochlronomus Kieffer 172
Tanytaros Van der Vuip - -

* Ephemeroptara
*Stanacron Jensen 473 -
*Stenonema Traver - - 186

TrilcorYthodee Ulmer 30%6  - 312
*Trichoptera,

Cheumecopsyche IWallengron - -
*Cyroollus fraternue Banks 366

!ydropoyche Rose 688 - 624
* Rydroptilla Dalown -

Coleoptarg
Ancyronyx variegoa Erichoon--
Stenelods 6;dour--

Annelid*
Ohigochaeta

Ustadidse, unknown genus 86 -6

U tnknown. family, unknown genus - -

* Aachelminthes
Nemmtoda

Unknown family, unknown genus -

Aryozoa
Ectoproct a
Phylactolsemats
Plumatelle Linnaeus---

Mol lose.
Ca.: ropoda
B asomontophora
Anacylidoe, unknown genus-

PelecYPoda
Ret erodonta
Corbiculm mantlensla Philipp--

r Eulaiellibranchis
Utlnonidae. unknown genua-

* P laythelminthes

T urbellaria
Tricladida

Planarifdae. unknown genus -

Total nmbcer of tax& observed 13 9

* Total number of Individuals

per square meter 7573 378 3016
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01- 0(2,33?10) Chhtshaoochee River at. State 1*I~iway 219. near La'ran~c. r a. * 1978

lOrganiama per square motor of Artificial substras..J

Date 7/12/78 8/16/78 9/13/76
Time 1400 1350 1300

ArtbropodA
Insects
Diatera
Abiaboamyia Johiinnaen -6

IrIllia Kieffer - - -
CrIcotopus Van der Wlsp - - -
todochironomia Kieffer - - -
Euktaffarialla ThIenamann - - -
C 1l dl,,* Kieffer 6 6

LImnocblronomua Kieffer - 12
Parachironomus Lenx - -
Phaenopsectra Kiaffer -- -
Polypedilum Kieffer - - 6
Pectrocladtus Kieffer - - -
hotanytorsus (Rau*@) - - -
Slialtum Latreille - - -
Stanochironomsa Kieffer - - -
Tanytaroua Van dar Vuip - - -
tphemerapters
Stanacron Jensen - - -
Stenonema Traver - - -
Tricorythodes 111may - - -
TrIchoptara
Cheumatop yche Wallengren - - -
Cyrnellus fraternug Ranks 372 - 234

Roooayh oa- - -
)lvdroptills flalean---

Coleoptera
Anyoy ariexats Erichoon---

Stenelmi I! ufIour--

* Annelid&
* Oligochagia

Naididac, tw.!nown genus--
Unknown famliv. anknown genus

* Aahelainthea
* Nematode,

Unksrowu family. umlcnwn genus -

bryozoa
* Ectoprocta

Phylactolsemato
Plumatella Linnaeus 27,000 -

Molluscs
Gastropod&
Basommatophors
Anacylida., unknown genas

Pelacypoda
Me cerodonta
Corhicula manilenala Philipp---

Untonidaa, unknown genus-

Playtbel mtnthes
lurbel lana
Triclsoide
Plonarlida., unknown genus- -

Total number of tax& observed 3 2 3

*Total number of Individuals
*per aquare meter 27,378 18 246
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C14-07 (02338 720) Chattahoochee River (city of [arang. intake). near La~range, Go., 1978

fOrgantsms r - -,quare meter of artificial substraiteI

Date 7/12/78 8/17/78 9/13/78
Time 1500 0940 '530

Art hropod&
'neect a
Diptera s ane
Abtlabesmyiu oane 12-
_______ Iloffer--
CriotPus Van der [Juip -

Fndochironomus Kieffer -

Euliefferiella Thienemann --

Clyptotendipes Kieffer 30 A. I

ffemerodromia lMelgen --

Limnochironomus Kieffer 120 252 A

* Parachironomus Lenz -6-

Pheeopsctra Kieffer---
Polypedilum Kieffer 6--
Psectrocladius Kieffer - -

Rheotenytarsus (Rause) - -- I
Simultum Latreille - - -

Stenochironomus Kieffer - - -

Tanytarsus Van der IWulp - - -

Fphemeroptern .

Stenacron Jensen - - -

Stenonems Traver - - -

Trtcorythodes imer - - -

Trichoptera
Cheumatopsyche Wallengren - - -

Cvrnellus fraternus 11anks 246 438 -

4Hyd rope yche Rose - - -4

Hydroptilla Dloiin - - -

Coleoptera
Ancyronyx variegate Prichson - - -

Stenelmis Duf our - --

Annelids
0ligochaeta

Naldidac, unknown genus -6-

Tjnknown family, unknown genus - --

Aschelmtnthes
Jeatoda
Ttnknown family, unknown genus---

Bryozoa
Ectoprocta
Phy'.actolaeat
Plumatella Linnaeus lgo,nno 126,n00

Mo Ilusra
G ast ropods

Rasoummatophora
*Anacylidae, unknown genus---

Pelecypods

rorbicula manlensis Philipp---
Etilamel libranchia
11ionidae, unknown genus---

Playthelminthes
Tjrh,l]aria

* Trfc ladlela

Planarildac, unknown genus e

Total number of taxa observed 1 5 0

Total number of Individuals

* rer square meter M1f,420 126,7nl20
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-' C1-01C (02339388) Chattahoochee River below coffer dam, above West Point Dlam. 1978

6 l(Organismis per square meter of artificial subatratel

fate 5/14/78 7/1'78 A/14/78 9/13/78
Time 120)0 1?l', 095() 120if

Arthropods .4

Insectsa
fliptera
Ahiabessyis Johannacr --

Br 1la Kieffer----
Crticotopus Van der Wulp - .. --

Fndocftfronomus Kieffer - - -

ftklefferlfel-la Thienemne~n -
,I1vptotendipeo; Kieffer -
3Aemerodiromi1a Melge(n - - -

I.Imn(Ochironowus Kieffer 2122 36 - ")
erchi ronoweus 1.,nii - 1

Polypedilum Kieffer - 6

Psectraclsdfus Kieffer ----
Rheo'nZ~ysueu (Hauqe) 6,-

Tanytarstis Van dler Wulp 12 --

VPphemeroptera
Stenscron Jensen - --

Stenonema Traver ----

ifcorythodea Ulme~r -

Tichorptye ros
Cheumantopsyche Wal lengren
ryrnellus fraternus Banks - '96 54

S Nv~drptilla flalmon ----

A:icyronyx v arieqata Frichson----

Stenelmis Dlufour----

Aniiel I da
01 igochaeta

Naldidae, unknown genus ----

U~nkniown family, unknown genus 144 -- S

As.-heluintheo
Nematoda

Onknown family, unknow-, genus----

B ryozoa
Ectoprocta

Phy lactolaemata
Plumatella Linnaeus - 24,000-

r~atropoda

Raqoumatophora
Anacylidae, unknown genuis----

* leterodonta
Corhicula manflensis Philipp----

PVulamal It:ranchia
Ilnionitlee, unknown geus--

Playtielmintts
Turhel loris
Tricledida
Planartida. unknown genus - ---

Total number of tags observed 4 5 0 3

*Total number of individuals
per sauare meter 2,484 24,246 0 120
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CHl-OIA (f2339500 Chattahoochee River at West Point. Ca.. 1978 _

n* rgannms opr square meter sample of bottom material;
t, organisms per square meter of artificial substrate: I

0, data are mean (n-1) of cro. 4-sectional sampling)

Ne4/09/7A 5/14/78 'n9/78 7/09/78 8/13/78 9/14/78 .

Time 15301 1645* 1415*0 1500?t l400* 1200*

A.ihropoda

Alabeaya Johannsen ---

Firillia Kieffer -6-

Cricotopo. Van der Wulp 176 -- 21n

Endochiranomus Kieffer 11 43- j
Eukieffertella Thienemann - - -

Hemerodroi elgen 44 - - qgq

Liiclv tonips Kieffer - 18 215 -9

* Umnachironomus KLeff - - 8-

Fhaenjpecr Kieffer - - i- 4
*Polypedilum Kieffer 44 63 -1,524 -7.267

Rh oanytarsut (Reuse) ii324 129 -
imulium I.atrettle 66 -

Stenochironomus Kieffer - - - --

*Taiytaraus Van der Wuip - - ---

Ephemeroprtern
Stenscron Jensen - - - --

* Ten~onema Traver - - - 12 -

T! rthodes 11lmer - - - - --

Trichoptera
I Cheumatapsyche Wallengren - - -4,002 -9119

(yt iellus fraternus Ranks - - --- 38 7
*Hydropsyche Roos - - -

lvYdrtLLLa~ falmsn - ----

* ColeOpterA

Ancvronyx variegate Frichaun - -- 6--

*Stenelmia T f ufour - - -----

Annel ida

Naididae, unknown genus 11 -43 70R 344

*Unknown family, unknown genus - - ---

- Aachelminthes
* 'ematoda

tUnknown family, unknown genus------

Brynzoa
Ectoproct a
Phylactolsesta
Plumttlla Linnaeus------

*mol luscs
* (lst ropoda

85 mma top ho ra
Anacylidee, unknown genus------

Pelecypoda
* FHeterodonta

* - Corbicula manilenata Philipp -1 A

Eulasmellibranchia
* ~Unionidie, unkcnown genus------

PlaythelmInthesTublat
*Tricladida

*Pisnarlidae, unknown genus 77 43 6 4

Total number of taxg observed 6 2 3 1.4 0 1

Total number of individuals
*per square meter 163 129 129 6,90n 0 1,195
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M?-OI8 (02339550) Chattahoochee River (city of Lanett intake) at Lanett. Ala., 197R

fOrganism@ per square meter sample of bottom material;
0. data are mean 0n-3) of cross-sectional samplingl

Date 4/09/7f. 5/1 .79 5/30/78 7/09/78 9/13/78 9/14/78
Time 1730t 17.)5af 1130*0 1615*0 1530* 0930*

Arthropods
Tnsects
fliptera
Ablabesmyla Johannien-
Srillia Kieffer

Cricotopus Van d1er Wulp - - - 301IEndochirononus Kieffer - - -.
Eukiafferiella Thienemuann - - - -.
ryot__ ies iefer _- 13 344 :11emerodronda 'feixeft - - - 13 - -
I.Imnochironomus Kieffer - - 56 -43
Parachironomus Lenz - - 13 - -
Pheenopsectra Kieffer ---
Polypedtlum Kieffer -- - 4.313 - 15,265
Psectrociedlus Kieffer - -
RheotanyL2_rsus (8auase) -228 129
Simulium tLatrefllie29
I Lenochironomus Kieffer -

Tany_!arsus Van der Wuip---
Fphemera)ptera
Stenacron Jensen-----
Stenonema Traver ----

T'ricorythodes Ulimer ----

Tr chpters
rheummatopsyche Wallenaren - - - 1,879
rYrnellus freternus Banks - -

U Iydropsyche Rose - - --
HvdroptIlls nlman -- -- - - - -
Coleoptera n- -

Ancyronyx varlexat~±'&~ -

jut 1IF-ii~ -04f 13 -43

Annel id&
nhigochaeca

NafJ1Aa.. unknown genaa - - -
uinknown family, unknown genus --- 873 -5!.A

Aschelminthes
Nematods

Iunknown family. unknown. gen~us -- 13---

* Bryuzoa
PFctoproct a
Phy lactolaemata

Plumatelle Linnaesit

Mollusca
Gast ropods
Basommstophors
Anacylidaee unknown genus------

* Pelecypoda
Ieterodonta
Corbicula manilensis Philipp 77 410 159 11 3

PMulamellinranchia
llnlonidae, unknown gentis 11 - - --

Playthelmintt-ts
ruribi tarts

*rc~dd
Planarildaee unknown gens------

Total number of taxa observed 2 1 2 12 1 6

Total number of individuals
per square meter A8 430 172 8,003 344 16,297

' " ~ . **j-.9 7509
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* Ol-01C (02339S6l) Chattahoochee River above Junction of Long Cone Creek, near West Point, Co.. 1978

I.organisms per square meter sample of bottom material;
torganlams per square meter of artificial substrate:

0, data are mean (n-3) of cro:9-sectional sampling]

Date 4/09/18 5/14/711 10/78 7/09/78 7/09/78
Time 1840t 1805*0 1*# 172fl*0 171M

* Arthropod&
*Insects

* Dfptera
Abasemyla Johannsen - - ---

- rilita Kieffer - - -

r ricotopus Van der Wulp - - - 24
Fndochironomus Kieffer - - - -

Fuklefferiella Thienemann - - ---

rlyptot endipes Kieffer - - - -1

Ii~me ;drI-yi1a M4elge-i - - ---

I.mnochronomus Kieffer - - 1-5
Parachioneclr Lenze - - - - -

Polypedilum Kieffer - - - - 1,776
Psectrocladius Kieffer - - - - -

Rbeotanvtosus (Rauqe) - - - - 48

Simulium Latreile ---

Sten thlronomias Kilfer-----
Tanytarsus Van der 4ulp ----

Ppheieropters
Stenscron Tensen 7- -- ----

Trtrbopters
* Cbeamstos'!!e Wallenitren --- 1,6

Cyrnellus fraternus Banks - - - - lB
Rvdropmyehe loss11 - - - - -

* Pydroptilla Delman - - - - 62
Col,.optern
Ancyronyx variegata Ertchson - - - - -

*Stenelmis Dufour - - - -

Annel ida
* flhgoebaeta

Nafdidae. unknown genus -- 56
-. T~nknown family, unknown genus -

Aschelminthes
Ne ma ads

* lInknown family, unknown genus -- 11

Bryuzoc
Fectnrorta
Phylactolaemata

- ~Plumate his Linnaeus---

Mol luscs

G ast ropods
Rasommatophora

6 ~Anacylidee, unknown genus----
Pelecypoda

* ileterndonta
Cor bicula manflenals Philipp 121 2SR 56 13
Rulamellibranchis
tnionidse, unknown genus 11 - -

*Plavtbelminthes*uhlai
TrIc lad Ida
Planarlidae, unknown genus----

*Total number of taxa observed 2 1 1 9

Total number of individuals
Per squtare meter 132 25116 11 3,300l

6 510
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4 APPENDIX D-5

Temporal variation in benthic algae standing stock collected from artificial
substrates at a station downstream from West Point Reservoir, 1978

Pa ge.

C11-OLA (02339500) Chattahoochee River at West Point, Ga., 1978 .......... 512
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.5CN-OMA (n2139500) Chattahoochee River at West Point, Ga., 1978

[standing crop in calls per centitrwiters squared, *, present in Insufficient denaities
to establish accurate count]

TAXA 9/15/78 9/27/7R 10/13/78

* Chlorophyta
CV-aracium pringshotmii A. Rreun 129

Caosrium op. 2510

Ronoraphidium arcuatum (Korshikov) Ifindak 
Io

M . contortum (Thuriet) Komorkove-Legnerova 37-

* N gufitil(Berkeley) Kona rkova-l.anelrova 129 --

M . saxatile Komsarkova-r~egnerova -25-

12tdo2gonum o* 
a-

Prortoderma vi rids IKuetzing 151
Scenedesmus opoliensi. Richter - a

* S. nuadricauda (Turpi n) 8rebtsson 62 200

* Schroederta setlgera (Schroeder) Lemmermann 12 -

Staurastrim ci' chetocerus (Schroeder) r; 4 mt 37-

ilnidentif ted Filaments 194

- Ytcillartophyta
Achnanthes minutiesma Kuetzt.,g 2,04.9 4.695 41,500
Achnanthes ap. 22

Cocconeis diminuta Pnentneaek -a-

Cvclotella Xuetitngisna Thwaites
C.. 'enewhintena Kuetzfnk *

C. Pseudoetellixera Ilustedt 5a

C. telliogari Cleve and Crunov a

Cymhelia tum'~da (Brehiason) Van Ileurck is

Cy .bella op. C
* PuOtis pecttialis (0. P. Mueller?) Rebenhorst 15a-

- ragIlarta ci' 5apucins fesmaztere8 -

frus tulTa rhombo ides (lhrenberg) feToni a

6Comrhoneisa angustatum (Kuetzing) Rahenborst 4,163 6,999

* C Cgustatun var. citera (Hahn and Ifellerman) Patrick - 1.055

G. gracile FttrenherR 108 192 15.500

C. runoTIl Patrick 173 1,246

Cparvulum (Kuer~zing) -96 45,300

omnp-honema SD. -- 800

Nelostra Rranuista (iVhrenherg) Ralfe 43 51)
N. italic* (Phrenberg) KuetzinR 62 300

Navtcula ca~itata var. hungarica (Crrunow) Rose 15

* .exigue Gregoryf 1s 12
N. ap'aitrtca Patrick is

*NItrachia linearis (Agardh) Wd. Smith is5

Pitnnularia sp. Phrenherg 15

SN-nedra radias Kuetxfng -- 3,900
S. ruispens var. famiaria (Xuetzing) Hustedt 216 1,602 .e3.7nO

Chrys-3phyts
ci' Heter,.coccus arcticus Prescott 65

Ophiocqtium mucronstum A. Braun) Rabenhorat 431

Py r rophyt a

Clenodinius op. 25

Puglenophyta
Trachelomonas volvoctns Ehrenberg 25

Cyanophyta

An-abaena ci' spiroldes Klehahn 129 335 200

Anabsn op. -12

Coccochioris elabens (Brsbisson) flroumet and flatly -- 200

* Cseillatorla op. 12
RnPh~toD~ts curvata Fritsch and Rich 2

ccizohrtx calctcola (Agardh) Cotmont 2071 a

Total number of tosa 2A 28 16

Total number of cells cm
2  10,178 16.641 151,700
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Fecal coliform and fecal ntrept • I,- dAta collected at stations in and d,.rv-treao

from Wet Point Reservoir, J978 and 1979

[Dats expressed an number of colonies per 100 ml.. NI, eat t,,d dats based on a 'non-ideai" numher
of colonies per membrane filter; for coliform (FC), lens tui, 20 or greater than 60 colonles pier

filter; for fecal streptococci (FS). less than 20 or gre.: thAn 100 colonies per filter;
+, not required for this sampling trip; U, deleted bec., ,e of questionable results;

1978

Station Type April April 30- tiay 30- July August August
9-18 May 14 June 6 9-13 13-18 27-31 Remarks

Chatithoochet. River FC 300 5 .RW 4 0' 57 480 N 48
at U.S. Hwy. 27 at PS ISO 1.328 64NJI 22 19UNI 19. CI-12
Franklin (02338500) FC/FS 1.67 3.84 .63 2.59 2.53 2.47

Clih. Lahoecriee River
(Larange intake) FS 36N1 21 7NI 0 0 0 CH-07

nr LaGrange
'2338720)

Yel lowjacket Creek Reservoir
nr Wares Crossroads PS 4NI 5Ni 17NI 2,1 314I 0 station
(02338919) CH-U0A

qaple Creek Reservoi r
near Gabbettville FS 4bNI 2NI INI 2NI 0 5%,1 station
(1)2339385) (S-I)

ChtArr- hoochee River Reservoir
below Wehadkee FS 180 12NI 9NI 20Ni 0 2%1 station
Creek above 'West (S--,)

Proint (02339367)
Wilsaon Creek Reservoir

near Pyne FS 96 17NI 13,41 8(i 0 2.! station
-(02339199) (S-3)
1C ttahoochee Ri. er Reserv, ir
near Pyne FS 88 6!11 17NI 0 0 I;; station
(0t2339050) (S-)

Citctahoochee River .evcrvuIr
at Rirdsong Bridge PS 160 38 741 0 0 74,;1 statiun
Road, or LaGrange (S-5)

(023390J60)
Chat tahoochee River
below coffer dam FS + + + + + + C11-03C

above WJest Point Dam

(02339388)
FC Ci-2.55

Chattahoochee River FS + + 4 + 4 + high flow
belw West Point Dam FC/PS
(02339402) FC C"-2.55

FS + + + + + + low flow
FC/FS

PC CH.- IA
Chattahoochee River FS 4 + + + + + .- 614 flow
-it &,est Point FC/FS
(02339500) FC Ci-0 IA

FS + + + + + + low flow
FC/FS

FC CII -U I a
Chattahoochee River FS + + 4 + + Igh flow
at L.anett, Alm. C/OS
(O1339550) FC- Ct-0 I-

FS + + + + + + low flow ("
PC/FS _

FC 8D 260 5641f 89041 160 CII-OIC
Chattahoochee River FS 380 D 294 60,fI 430 l,6UJ high flow
above Long Cane Ck. FC/FS .23 .88 .93 2.10 .10 g f

jtictfon nr Vet 'C 270 116 80 72.1 84 - CIC

!oint (01229560) FS 310 200 84 30N1 368 202 !ow flow

PC/PS .87 .56 .95 2.4 .23 1.17

FC
Choattahoochee River FS + + + + + + '-1Igh flow

it langdale. Ala. FC/FS
(02339780) C --- '-

S + + + + + + 4 Iw flowr c/rs __ _ _--

514
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Fecal colifora and fecal streptococci data collected at %tjtiona in and djoa.;treaim
fro.m Uent Point Reaervoir, 1978 and 1979--Continued

IData expreseed as numb-r of colonies per 100 oL. NI. estimated data based on a "non-ideal" nunber of c,)-)nles
per membrane filter; for colifore (FC). Les than 20 or greater tln bO colonies per filter; for fv..z.

streptococci (FS). lea. than 20 or greater than 100 colonies per filter; 4. not requlred for this
sampling trip; D, deleted because of questionable results)

1979

Station Type April 30- June July August September October Deceober
Hay $ 11-15 23-27 20-24 16-20 14-17 9-13 Re-marks

Chattahoochee River FC 260 120MI 1.600 1.97 35u I
at U.S. Hwy. 27 at PS 3.OONI 30MI 70141 1.071 + 20M.1 7:. Ci-1 2
Franklin (02338500) YC/PS .09 4.00 22.86 1.84 19.00 2.b6

Chattahoochee River
( &aGrange intake) FS 911 2N1 314I 3NI + C.-07
nr LaGrange
(02338720)

Yelloujacket Creek Re~ervuir
nr Wares Crossroads FS + + + + + +.tiun
(02338919) C::- r.-

Maple Creek Rv-erv-jir
near Cabbettville FS + .+ ++o.
(o.339385) (S-:

Cha:thoochee River . r
below Wehadkee FS + + .,t i.,n
Creek above Ueat (S-.)
Point (02339367)

Wilson Creek Kc-. rvo.r
near Pyne PS + + + + ,4,,n
(("!339199) (-jI

Ch.ittahoochee River W:, .r
,,ar Pyule FS + + + + + + +
(,2339050) -,

Ch, tta, oochee River . , r
4L Itirdsong Bridge FS + + + + + o,

Road. nr LaGrange Is-5)
(L2339060)

Ci..,tt.lIoochee River
below coffer dam PS IN I1 SN. ,NZ + 0 C 1-03C
above West Point Dam
(0 339388)

FC 8NI 2NI 22 2N1 15:.1 77 2:,1 C11-2.
Chattahoochee River FS 30 2NI 80,1I 31 11,, >- 15Ni hi 'i ..,w
below West Point Dam FC/FS .27 1.00 .28 .67 1.36 1.43 .13
(02339402) FC .. 1:; " I- -. 5.

FS + + + + + .. 3.: "
FC/FS 1.50 .33
FC 20 3NI 2NI 2N1 20 .. ;. .:,. ,-J.A

Chattahoochee River FS 56 10N4I 1114 20 25 23 1-:-I h1gh flow
at West Point FC/PS .36 .30 .18 .10 .80 .09 .21
(02339500) FC 37 lb:.l Cti--01,

FS + + + + + 49 14N1 low fiod
FC/FS .76 1.29
FC 41 7NI 10 23N4I 41 ol 10!1 CriJ I

Ch.tttahoochee River FS 79 13NI 140 21 225 25 23:M high flow
at I..nett. Ala. FC/FS .52 .54 .X,7 1.10 .18 2.44 .43
(02339550) FC 216 120 Ci:-O] S

FS + + + + + 53 is lof flow
FC/FS _4.08 8.00
,C 37 14111 58 19 370 393 17:1 CI-01C

Chattahoochee River FS 115 641 76 1009l1 500 193 93 high flow
above Long Cane Ck. FC/FS .32 2.33 .76 .19 .74 2.02 .18
junction nr West PC 6 21 C,-OIc
Point (01229560) FS + + + + + 22 6N I lod flow

FC/FS 3.00 3. 50
FC 18 23 480 28 87041 JN 1 107 Cl-MI

Chattahoochee River FS 80 24 109 43N1 930 27N SUN.l high flow
at I.angndnle, Ala. FC/FS .23 .96 4.40 .65 .09 .11 2.14
(02339780) FC 21 47 C-1TI

FS + + + + + 32 6NI lowIlow
FC/FS .66 7.83

515
• S



-, APPENDIX E

Bottom material 'ata

Page

.- Appendix E-1. Particle-size distribution of bottom material from
stations in and downstream from West Point
Reservoir, 1978 and 1979............................... 517

Appendix E-2. Graphs showing particle-size gradation curves if
bottom material from stations in and downstream
from West Point Reservoir, 1978 and 1979 ............... 519

Appeadix E-3. Nutrients, metals, oil and grease, and volatile solids
concentrations on bottom material from stations in
and downstream from West Point Reservoir,
1 978 and 1979 ............................. ... .. . ;.. 522

Appendix E-4. Chlorinated hydrocarbon concentrations on bottom
material from stations in and downstrep: fr^-
West Point Reservoir, 1978 and 524

- .

. 516
44 516 -". . . *

"=" "'"""""'" "".*.*." "-" : " --" " "- " " ". ' v-,.""- " "_". *",- .- _ ."'."". - . . : :!:.



* APPE1NDIX E-I

*Particle-size distributior of bottom material from stations in

and downstream from West Point Reservoir, 1978 and 1979
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APPENDIX E-2

Graphs showing particle-size gradation curves of bottom material from
stations in and downstream from West Point Reservoir, 1978 and 1979
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V.. APPENDIX E-3

Nutrients, metals, oil and grease, and vo itile solids concentrations -"

on bottom material from stations it. and downstream from
West Point Reservoir, 1978 and 1979
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N;trients. rttals, oil ard I, II %.jl.itIle is)id c, , ;tr.ttions S,t. . a Ia.1
froM stations in and d., 4:itr. .q t r.) .. ,'qL Point H,'rvoir, lc j:. 1.79

ITotal organic carbon, total KjeldAhl nitrogen. tot.il pfiufphori-a, oil and grease. and v,): .t Ii I" c , kr., In
tilltgrama per kilogram; metal conc,,ntrattons In micrugr.aws 1r gram. +, b.smple rutncd r:o.. ., ;,., ,

Constituaent concentrattons

Keservoir stations kiv,:r bt.1. )

CH-12 C-1O CI-07 CI-Od CH-"5A C11-13 C1I-OJJ CH-WlA Ci-tUla C ;_1C

* Nutrients

Carbon, organic,

total' 1978 + 3,400 21,000 49,000 + 20,000 30,000 dJUJ uj0 I,&6O
1979 3,300 10,000 22,000 22,000 24,000 29,00J 10, o,buU 1,. Ij

Nitrogen, Kjeldahl,
total ------------- 1978 270 1,000 5,800 6,100 4,000 1,900 4,300 2nj 29 I.. "

1979 830 2,800 9, Oo 7,000 8,200 7,500 ,,.., 1,5uo . .. -i

Phosphorus,
total ------------- 1978 140 940 1,200 1,300 1,900 520 1,2W,) 65 4 4 3

1979 240 1,5U0 2,000 1.000 2,200 1,200 532 15 19,

Mete Is

Arsenic, total-- 1978 1 1 1 1 2 <1 I <1 1 !
1979 1 <1 4 2 7 , <1 I <1 <1

Cadmium, total- 1978 (10 <10 <10 <10 <10 <10 (10 <10 <10 <10
1979 <10 <0 <10 <10 <10 <Iu <I0 <10 <10 <I0

Chromium, total-- 1978 20 10 30 20 30 10 20 10 10 10
1979 10 20 40 20 50 2u 0 10 <IV <10

Copper, total---- 1978 <10 <10 40 20 30 10 2u (10 <10 <10
1979 <10 20 40 30 60 20 l 10 <10 <IV

* Iron, total------ 1978 11.000 8,100 31,000 22,000 29,000 14,0 21,000 5,800 5.;-0 5,600
1979 5,400 8,700 24,000 3,700 25,000 20,000 7, 50 1 U. Vu 1,I o 2,90u

* Lead, total -..-- 1978 10 20 10 30 80 20 iJ 10 <10 (10
1979 30 60 120 0 30 5o JU jo 2 10

Manganese, total- 1978 270 190 710 790 780 590 550 480 410 470
1979 230 700 1,500 1,600 300 IO0U 2.0 510 iuj 490

*ercary, total--- 1978 <.I <.I <.I <.I <.1 <.1 <.I <.1 <.1 <.I
1979 <.I <.I <.1 <.I <.I <.I <.I <.1 <.I <.1

Nickel, total --- 1978 <10 10 20 10 10 <O <10 10 (10 <10
1979 10 <10 30 <10 370 <10 <10 20 <10 <10

Zinc, total -------- 1978 60 50 140 40 100 30 70 20 20 20
1979 70 80 100 30 70 70 60 40 20 b0

Other

Oil and grease- 1978 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
1979 <20 <20 <20 <20 <20 <20 <20 <20 <20 <2O

Volatile solids--- 1978 4,580 63,400 107,000 169,000 111,000 69,900 126,000 3,890 4.,730 SOjo
1979 106,000 103,000 111,000 114,000 97,200 121,0o0 31,200 33,200 dtu0 14),u0o

* 523
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APPENDIX E-4

Chlorinated hydrocarbon concentrations on [,,ttom material from stations

in and downstream from West Point Re,--rvoir, 1978 and 1979
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Chlorinated 'ru'.irbun conc.ntrattons on bottom ,,terial froM bt.ttona
- in and down,;tream from West Punt Reservoir. 1976 and 19;9

[Results in r.tcrograms per kilogram. <. less than the detection lt1tit

RIeservoir stations kiv.r L t.,t,-v.

C1-12 H-I0 Cf-07 CH-08 Cl1-4SA C-13 CH- '3C CHI-01A CH-JAb CI!-uIC

Aldr -..------ ......-------- 1978 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0. 1 <0.1 <o.1
1979 <.I <.1 <.1 <.1 <.1 <.1 <.1 <.1 <.2 <.2

BHC. total - - - - - - - - --- - 1978 <.I . . . . . . . , .
1979 G.1 <. I , . . <. <. . <. .

Chlordane--- 1978 <1 13 210 56 240 1* 130 (1 <1 (1
1979 7 31 110 t8 72 43 121 I I <1

ODD ..................---.-- 1978 <.1 .8 <.I 5.7 (.1 1.8 22 <.1 (.1 <.I
1979 1.2 3.0 II 1.9 7.0 5.1 15 8.4 <.I (.1

ODe ------------------------ 1978 <.I <.1 <.I <.I <.1 <.I <.I <.I <.1 <.2
1979 .6 2.1 11 2.5 <.I 7.1 2.b 3.5 <.I <.I

DDT-------- 1978 <.1 <.1 32 <.1 (.1 .8 <.2 <.1 (.1 <.1
1979 <.I <.I 13 <.1 <.I .7 4.5 2.8 <.I

DitIdrn ---------------------- 1978 <.1 .2 3.2 1.0 1.7 .7 .5 <.2 <.1 <.2
1979 .2 .4 1.5 .2 1.0 .4 -. 3 .7 (.1

Endo-sulfur sulfate ------------ 1978 <.I <.1 (.1 <. <.1 <.1 <.1 <.1 <.1 <.1
1979 <.I <.I <.I <.I <.1 <.1 <.1 <.l <.1 <.1

Endrin -. ------------------------- 1978 <.1 <.1 <.1 (.1 <.< ..I <.! <.1 (.1 (.1
1979 <.1 <.I <.1 <.1 <. <.1 <.1 <.1 .1 (.1

Heptachlor - ..---------------- 1978 <.1 <.1 <.1 <.1 <.1 <.I <.2 <.1 <.1 <.2
1979 <.I <.I (.I <.I <.1 <.I <.1 <.1 .1 <.1

Heptachlor epoxide -.--- ----- 1978 <.1 <.I .1 <. <.1 <. <. <.1 <.I <.2
1979 <.I <.I <.1 <.I <.I <.I (.2 <.1 <.1 <.2

tr 19)78 <.I (.1 ,l , <.I <.I .<. <.I <.

1979 <.I <.I <.I <.I <.I <.I <; <l <L <I 
.

Kethoxychlor ------------ 1978 <.I <.I (.1 <.I (.1 <.I <. <. <I . ii

1979 <.I <.: <.I <.I <.I <.I G.! <01 <.I .

Polychlorinated biphenyls -- 1978 2 34 740 190 530 84 4311 (1 <1 <1
(PCB) 1919 10 42 140 34 85 5. :5-1 59 <1 <1

Polychlorinated napthlenes----- 1978 <1 <1 <1 (I <1 <1 <2 (1 <1 <1
(PCN) 1979 <1 (1 <1 <1 <1 <1 <1 <1 <1 <1

Perthane --------------- -- 1978 (.1 (.1 (.I <.1 (.I <.I <.1 .1 <.< ..I
1979 <.I <.I <.I <.I <.I <.I <.1 <.I <.I <.I

Toxaphen------------------------ 1978 <.1 <.1 <.1 <.I <.1 <.1 <.1 <.1 <.1 <.1
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Chlorinated hydrocarhan and m.tal% cunce.ntrations in fish t!%Suse
S from trthut.arlei in ;4.st Point K.,.rvuir. 197a a:%J 19;1

JChlorinated Itydrocarbon concentrations in nlcrograms per kilogr.o; netal co:nc.ntr.,tiou ti -tcroi r. ;'r T:ra. .
+, insufficient P.japle for anayets; , no recz.ne.nf,.d ujxL.-.s cic. rjtion.j

Reco,=ended
Wehadkee Creek Yellowjcket CreeK Cax..U:3

concent rat ion

Whole Whole bas Catfish Whole ?hole 4..s Catfish
bass catfish fillet fillet bass catfLbh f:I.i fillet
1979 1978 1979 1979 1979 1979 1978 1979 1 197 _

Chlorinated hydro-
carbons

Aldrin----------- <0.1 (0.1 (0.1 <0.1 (0.1 <0.1 (0.1 <0.1 <U.I <0.1 too

BIIC, total-------- GI <.I <.I <.I <.I <.I (.1 <.I <.I <.I 300

% Chlordane - 7.0 1 220 (.1 6.0 21 210 28U 26 220 I0

DD----------- - (.1 8.5 20 <.I 1.7 3.4 34 21 .5 18 3,000

" DDE-.-........ 6.5 8.5 20 <.1 5.7 8.9 Is 49 .8 3"j 1.O0

D T ......... (.1 <.I <.I <.I <.I 1.0 <.I 8.3 .4 1.5 1,000

Dieldrin <.1 .4 3.6 <.1 <.I .8 2.9 13 1.0 5.8 100

Endors n(. 1.1 a (. 1 <. 1 I <. (.1 <.0 .1 (. 100

Eorn(. . <I <I <.I G.I <.I 1.0 G.I .7 100

Heptachlor ------ (.1 <.1 (. <.1 <.1 <.I <.1 1.8 <.1 1.7 IUj

Heptachlor epoxide- <.1 .5 1.3 <.1 <.1 <.1 <.1 <.1 <.1 <.1 IO

Polychlorinated
biphenyls (PCB)-- 37 2.600 290 (.1 19 46 3.800 340 39 170 500

Polychlorinated

napthalenee (PCN)- (I <1 <1 <1 <1 <1 <1 <1 <1 <1 a

Perthane -- - - (.I <. (.1 . .<.1 (.1 (.1 . <.I (.1 10

Toaphene - --- - .- (.1 .1 <.1 <.1 (.1 (.I <.1 (.1 (.1 OO

. ietals

Arsenic. totui--- + .2 (.1 + + <.1 (.1 <.1 <.1 <.I

: Cadmium, total- - + .05 <.01 + + (.01 .05 <.01 <.O <.01 200

Chromium, total-- + .5 .3 + 4 .8 .5 .4 (.I .3

' Lead, total------- + .38 .20 4 + .20 .35 .20 10 .10

* IMercury, total---- + <.1 +.1 + + <.1 <.1 (.1 n..

- Selenium, total---- + + 1 (1 + 4 (1 <1 ( <1 <1 a

Zinc, total------ + 12 22 + + 16 Is I80 2 10 6

0 National Academy of Sciences (1974)
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